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Make no mistake about it=—we + al. 
ize that SAVING DOLLARS alm >; 
invariably plays the trump carc in 
construction work. 

So we say without involved ar jy. 
ment: RAYMOND Concrete Piles wil 
save you the MOST foundation dol! ars 
in the end. 

Nor does this take any juggling of 
figures to explain. The simple fact is, 
the total cost of your completed 
RAYMOND Pile job, with all materials, 
equipment, labor and supervision 
finished by RAYMOND, will be THE 
LOWEST COST at which you can get a 
truly dependable concrete pile foun- 
dation exactly fitted to your condi- 
tions, structure, location and other 
factors=with all responsibility cen- 
tered in one experienced company. 

That’s the one thought for today. if 
you are interested in details of the 
proved superiority of the Raymond 
Method, ask us about it. 


RAYMOND CONCRETE PILE CO. 


140 CEDAR ST., NEW YORK, N. Y. 
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STATEMENT OF POLICY 


The world is entering a crisis, the result of which no one can foresee. 
Other wars have brought inflation, followed by unemployment and 
depression after peace was achieved. America’s experience in the 
World War illustrates this fact. 


Much of this post-war trouble would have been eliminated by a 
more foresighted price policy on the part of manufacturers and 
distributors. Price inflation by the seller when he had a dominant 
position resulted inevitably in reaction with deflation, depression and 


suffering. Many of those price increases were not warranted. 
Before such an inflationary cycle of prices is again started, we 
publicly pledge ourselves, as far as possible, to maintain present prices. 
Further, if the materials we buy are increased in price, or the cost 
of labor is increased, then we pledge ourselves to raise selling prices 
no more than the bare increase in cost of raw materials and labor 


going into our products. 


Further, we pledge ourselves to pass on to our customers the 
reduction in cost made possible by better manufacturing methods, 


wider distribution and technical advances in production. 
THE LINCOLN ELECTRIC COMPANY 


) 
Cleveland, Ohio y ECL ' 
October 2, 1939 = oi 

A : % Fe hate. 


President 
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Status—Why Not? 


Engineers as a Group, Different from Other Professions, Face a New Problem, 
That of Securing Recognition 
By J. D. Mirscu 


AssociaTE MemBer AMERICAN Society or Crvit ENGINEERS 
AssistaNt Proressor or Civit ENGINEERING, MASSACHUSETTS INSTITUTE OF TECHNOLOGY, CAMBRIDGE, Mass. 


ODAY the engineer is confronted by the question, 

What regard has the public for me and my work? 

What of the economic state of the men of my 
profession ?’ 

For many years he has been interested in the technical 
problems confronting him in a rapidly developing civili- 
ation and now he comes suddenly to an entirely differ 
nt kind of question. It is a social and economic issue 
Iving the relations between the engineer and the 
general public—a type of problem foreign to the tech 
nical mind, so accustomed to dealing with stresses and 
strains, figures and formulas, materials and matter. 

It offers a challenge as great as that of designing a 

mumental engineering structure and the goal is 
worthy of the effort of every man in the profession. The 
problem is what the engineer has termed the gaining of 
status 

Yearning for Prestige.-~Considering for a moment the 
ustory of the civil engineering profession, we realize 
that many men have, by their deeds, provided the 
foundation for a campaign directed toward the attain- 
ment of professional ‘“‘status.’’ Such men Eads, 
Chanute, Goethals, Freeman, Waddell, and Ridgway 
ire but a few examples from the recent past. 

Many leading civil engineers of today have achieved 
ust as much “‘status’’ or prestige as distinguished doc- 
tors, lawyers, and architects. Yet we are all aware that 
the profession as a whole cannot claim this boon for the 
entire group to nearly the degree that it has been achieved 
y the other professions. The obvious question then is, 
Why have we not accomplished it as a body?’’ 

\ careful analysis will show that the problem in the 
ther professions is quite different from ours. The doc- 

the lawyer, and to some extent the architect, are 
ng professions that deal with what might be 

‘personal problems.’’ They are constantly 

in terms of close relationship with single indi- 
iduals. So it comes about that we are all in the habit 
‘using the term, ‘“‘my doctor,’’ ‘“‘my lawyer,’ and at 
nes “my architect.’’ Since they do work in this 

the individual is only too glad to offer them 


as 
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“status,’’ for as a client he can then point with pride to 
the man to whom he has entrusted his personal welfare. 

Service to Public Overlooked.~ But how frequently do we 
hear the term ‘‘my engineer’’? Not very often, if ever. 
This is only natural, as the engineer is not concerned 
with the personal problems of an individual as such, but 
with problems that concern the whole group of indi- 
viduals who together constitute the general public. 

One approach to the problem must lead to greater ap- 
preciation by the general public of the works of the engi- 
neer. That is, the engineer himself must take the steps 
that will bring about this highly desirable attitude. He 
should first turn the spotlight on his own professional 
field to see why, despite his important contributions to 
social welfare, he has not won public recognition. 

I sometimes wonder if the man on the street appreci- 
ates the efforts the civil engineer has exerted to meet the 
growing demands of a faster moving world and a higher 
standard of living. The engineer pushed our railroads 
and highways across the country; he brought the water 
supplies for our great cities; he planned the dams for 
irrigation and water power; he spanned our great rivers 
and harbors with daring structures such as the George 
Washington Bridge and the two bridges over San Fran- 
cisco Bay. He tunneled under the rivers and through 
the hills, always with the one thought that his efforts 
would improve the means of enjoying life in a modern 
world. He worked always in the interest of the public. 

Hiding His Light.~So crowded was his life with tech- 
nical problems that he neglected to consider his own wel- 
fare and that of his fellow workers. He allowed his 
economic circumstances to remain in the background 
while he pushed ever forward on his professional prob 
lems. He did not even stop to tell the great body politic 
of his work, for did not his structures speak for themselves ? 
The general public does not, however, listen to the voice 
of the great engineering structures; and, sad to relate, it 
has been permitted to take the engineer and his accom 
plishments for granted. 

Quite evidently, the technical man has not yet dis- 
covered that to attain public prestige or status he must 
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interpret his works in terms of personal benefit—pros 
perity, safety, convenience, happiness for the man on the 
street, his wife and his children. The engineer, like the 
physician and the lawyer, must be recognized by the 
individual as a personal benefactor. 

In order to accomplish this, he must educate the 
public to appreciate that a great engineering structure 
is the result of the untiring efforts of an expert. It is 
the product of a period of training starting in the engi- 
neering college, extending through years of experience, 
and culminating in the ability to handle effectively the 
engineering problems involved in the design of a truly 
great and efficient structure. 


Too Efficient for His Own Good.~Let us glance for a 
moment at the life of the civil engineer of today and 
examine his economic position. 

The situation is something like this: The consulting 
engineer is awarded a contract to design a structure. It 
will require many man-hours of trained technical work, 
so he looks to the engineering market for help. He 
finds many well-qualified men available and engages a 
number of them with the understanding that, upon com- 
pletion of the contract, their services will no longer be 
required. It is exactly the same type of agreement 
that the contractor makes with his common laborers. 
The work starts and the force directs every effort to 
preparing plans and specifications which will meet the 
highest engineering standards. 

Personal economic problems are temporarily forgotten 
for there are many difficult technical problems to be 
solved. The regular work day is not long enough and 
so the men are asked to work evenings, holidays, and 
Sundays. The rush is on and continues day after day 
until the work is completed. 

hen comes the inevitable sad day of completing the 
project and once again the personal economic problem 
rushes to the fore. How long will it be until the next 
job—a day, a week, ora month? A few of the engineers 
have escaped this dismissal and have been retained on 
the so-called permanent staff. They too, however, real- 
ize that if other work is not forthcoming in the im- 
mediate future their salaries will be gradually reduced 
and eventually they may be dismissed. 

Engineer Himself to Blame.~This is the economic sys- 
tem which the civil engineer faces. He organized it that 
way and now, like Frankenstein, stands in awe of his own 
creation. Had he planned his personal problem nearly 
as well as he planned his structure, the picture would be 
entirely different. The individuals involved are nearly 
all college graduates, men who have been trained for a 
better economic life than the one they are required to 
accept. 

In searching for the one responsible for this situation, 
we cannot fail to come back to the civil engineer him- 
self. He is the man who arranges to do contracts in 
half the time required by a competent permanent staff. 
He is the man who agrees to do this for a fee which is far 
below what should be charged for the efforts of his trained 
staff. 

In a legal case, a person pays for the lawyer's years of 
training and for the time he has spent without clients. 
Che physician charges a fee sufficient to carry him over 
the days of low financial return. Likewise business 


today charges enough for its product so that the e ee. 
tives of a corporation and many of its staff have a feel. 
ing of security in their positions. Why does not the engi. 
neer make his client pay for services rendered, including 
the support of a permanent staff over periods of lessened 
activity? Of course one answer to this question is that 
competition will take the business at even smaller thay 
prevailing fees. 

Cooperation, Now.~But this answer is hardly concly. 
sive if we consider that the best brains of the profession 
are organized at present in the American Society of Ciyjj 
Engineers. What a tremendous force these men could 
exert if they were but to give themselves to the task! 
It would require the most complete type of cooperation 
among the engineers, but it would bear results if all ap. 
plied themselves whole-heartedly to this economic prob 
lem of vital importance in the welfare of every engineer 

Cannot recommendations looking toward further 
educational requirements for the student engineer seek. 
ing to enter the profession have merit? Already leading 
engineering colleges are attempting to enrich their 
educational programs by broadening their curricula to 
include studies in the field of the humanities with the 
hope of inculcating an intelligent understanding of the 
social and economic implications of engineering. If we 
await the results of this program to raise a new group of 
engineers, we are losing much of our present opportunity 
Our “‘frontier’’ is rapidly disappearing as a result of the 
efforts of the civil engineer, and our great accomplish 
ments of the past are the best background that could 
possibly exist for a campaign to attain “‘status.’’ Steps 
taken by the profession today will profoundly affect the 
profession of both today and tomorrow. 


To Build Standards as Well as Structures.~Men follow 
the study and practice of civil engineering because it 
offers an opportunity to attain one of the greatest joys 
that comes to man—the thrill of accomplishment. They 
follow it because, having technical minds, they ar 
fascinated by problems that challenge their ingenuity 
They love to conceive a structure and then see it grow 
into its permanent form. They will probably continue 
to follow the profession whether or not they gain “‘status 
for their efforts, even though this attitude is responsible 
for conditions as they exist today. The history of the 
development of our profession in this country proves 
there is another side to the engineer’s life than th 
technical which is worthy of serious consideration. 

Engineering accomplishment alone is insufficient t 
bring the just reward. The Engineers Counsel for Pro 
fessional Development and the Society’s Committee on 
Professional Objectives have endeavored to direct tl 
attention of the engineer to this need for a broader view 
of his own position in society. The time has now at 
rived when the engineer is beginning to realize that thes 
agencies have been striving for a very desirable goal 

Feeling strongly that the civil engineer is truly “ 
serving of ‘‘status,”’ I hold that the problem of attain, 
this should be attacked on a broader front than just that 
of educational standards. We should look in addito! 
to our public relations and to the economic circumstatices 
of the engineer as of today, remembering always that 
man and profession set their own standard a! 
world comes to respect it. 
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wa housing enforcement program, a ‘‘slum shifting’ unless the subsidy These studies have been most 
= series of studies as to the make-up actually takes care of the poorest of the helpful in bringing out certain fun- 
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hey ing all substandard areas of the for people of all levels of need. five classifications according to the 
y are city, was made during 1936-1938. average type of housingin each block, 
uity At this time a record of each house or housing unit but within each area-classification there are five types of 
grow within these areas was secured. A numerical value housing. Inother words, it is the average housing condition 
tinue or rating was placed on each house surveyed, based under which the people in each block live that determines 
atus n the degree to which it conformed to an arbitrarily the classification of the block. Thus, in the best blocks, 
isible set-up minimum standard. A minimum-standard house either there will be a large percentage of good houses, 
f the is defined by the Memphis Health Department as or a large percentage of the families will be living in 
iene me that is reasonably tight to protect the occupants reasonably good housing units, whereas in the poorer 
th from the weather, screened for protection against mos- blocks a large percentage of the housing units will be 
4 juitoes, provided with an inside private wash-down poor. The substandard area, then, has actually been 
toilet and a water faucet and sink connected to a sani- classified into 25 groups; and the six tables in this 
adi tary sewer, served by a safe water supply, provided with paper show how certain social and economic factors vary 
Pro adequate natural light and ventilation, facing a street, in these 25 classifications as developed in the family 
pe Of and in a reasonable state of repair. By combining survey. Table I shows the percentage of families in 
t the the ratings of the dwellings into blocks of dwellings, a each of the 25 housing-index classifications; Table II, 
view picture of the degree of the problem as it varies from the percentage of colored families in each classification ; 
w ar block to block or from area to area was obtained. By Table III, the percentage of single-family units in each 


oloring on a map of the city the lowest-index blocks 


thes 
as yellow, those next best as brown, and so on, using Tasrel. Percentace or FamIvies In EAcu or THE 25 Hovusinc 


de purple, green, and red in the order listed as the blocks INDEX CLASSIFICATIONS 

nit improved, it has been possible to put on paper for Housine Argas* 

“ee study, a picture of slum housing conditions so that the Grours ae ae a eee Spey , 

sate res of bad areas stand out, with the slums radiating : 82.8 53.2 29.18 17.80 5 4 

nu irom them in varying degrees of dilapidation and in- 2 6.3 12.7 9.89 4.58 2.72 

ance sanitation. Fioure 1; i. wustodee tune 3 5.7 11.2 10.37 7.32 2.91 

+} fos "is Figure l - such a map, with enw coe ty ary 4 3.2 10.6 19.78 11.66 8.26 

u latching replacing the color scheme just described. 5 2.0 12.3 31.78 60.74 80.66 
lt ‘ after all the housing unitsin the slum andsub- —_ Total 100.0 100.0 100.0 100.0 100.0 


stand ireas were surveyed, a third survey of the social * For significance of area numbers, see legend on Fig. 1. 








ENG 
classification; and Table IV, the percentage of living 
units owned by the occupants in each classification. 
fables V and VI show, respectively, the average rent 
and the average income per month per family in the 25 
housing-index classifications 

[It is interesting to note that there is a progressive 
decrease shown in all but one of these factors from the 
No. 1, or best, group of houses (rating from SO to 100 
per cent of the minimum standard) in the No. | areas, 
to the No. 5, or poorest, group of houses (rating from 
zero to 30 per cent of the minimum standard) in the 
No. 5 areas. The exception is the percentage of colored 
families in the different housing classifications, in which 
there is a progressive increase (Table III). The smallest 
percentage of colored families is found in the best houses 
in the best areas and the largest percentage is found in 
the poorest houses in the poorest areas. It is also of 
interest that in each of these tables the progressive change 
in the factor under consideration is noted not only as 
the area ratings change (as shown by the bottom line 
of each table, marked ‘‘totals’’), but also as the housing 
ratings change (as shown by the column at the extreme 
right marked ‘“‘totals’’ or ‘‘averages’’). 


Fic. 1. SupSTANDARD Hous 
ING AREAS IN MEMPHIS uN my 
Blocks Classified According ~ \@ : i 


to Average Housing Condi 


tions Under Which People 

Live in Each Block 
LEGEND 

1. £222 80 - 100%) of Minimum 
2.02773 65-79% | Standard 
3.£27 50 -64 (Average 
a 30 - 49% Block 
5. 0.29% Score) 


[_] Standard 


___ Industrial and 
E39 Main Business 
Areas 


Ss Park, or 


Cemetery 
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['wo important conclusions drawn from these studiec 
as outlined in the tables are (1) that there is an econom 
law operating in the make-up of a slum, and (2) that th; 
underlying cause of slums is poverty. Back of poverty 
of course, may be such personal factors as ignoranc 
incompetence, shiftlessness, and disease. This paper 
raBLte II. PerRcenraGe OF COLORED FAMILIES IN tm 

SUBSTANDARD AREAS IN THE VARIOUS HOUSING INDEX 
CLASSIFICATIONS 


Howusin Areas* 
Groupes 
l Ps 4 
l 12.3 29 .¢ 6.3 65.7 60.34 a4 
2 30.4 0 0 92.5 + be 68.96 is < 
26.7 58.4 94.3 85.0 84.37 . 
4 24.1 64.0 85.7 92.7 95.45 g 8 
5 80.0 89.9 96.7 96.2 98.14 7 
Total 16.0 47.6 82.1 80.0 04 87 9 


* For significance of area numbers, see legend on Fig. 1 


does not attempt to discuss housing subsidy from the 
standpoint of whether it adequately meets the under 
lying cause of slums in such a way as to effect a cure 
If, as many claim, housing conditions are so bad that 
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{il PERCENTAGE OF SINGLE-FAMILY LiviInG UNITS IN 
THE SUBSTANDARD AREAS 


Argas* 
POTALS 
l 2 3 4 > 

76.1 62.6 73.3 41.2 56.89 68.5 

65.1 60.4 56.7 48.0 31.03 7.3 

64.3 57.9 54.3 23.3 28.13 49.6 

‘ 43.1 71.0 43.8 42.4 52.27 50.7 
57.2 59.1 37.3 30.2 24.59 32.4 

73.3 62.6 52.6 33.7 28.91 2.3 


ignificance of area numbers, see legend on Fig. 1. 


mething must be done immediately to improve them, 
then subsidy seems to be the first remedy that can be 
prescribed with some hope of quick relief. Selfishness, 
‘he overbearing burden of taxation, a shortage of cheap 
uses and of housing accommodations of all kinds, the 
lack of rapid and cheap transit, the lack of housing laws 
d enforcement of them, are all factors influencing the 
reation and extension of slums, but poverty is the under- 

ig important cause that seems to offer an oppor- 
tunity for immediate remedial action. 


4 


POPULATION DIVIDED INTO FOUR ECONOMIC GROUPS 


Is it possible to develop a plan to provide some 
measure of housing relief for people of all levels of need, 
jown to the lowest or poorest who need it the most? 

If the population of Memphis were divided into four 
main groups according to income, each of these groups 
would present a different type of problem and solution: 

Well-to-Do Class. At the top is a small percentage, 
possibly 15, who need no help or special encouragement 
or enforcement program. These people are able to buy 
r rent what they want and are reasonably well pro- 
tected by subdivision restrictions and zoning regulations. 

2. Middle Class. Below this 15 per cent is a group 
{ approximately 32 per cent of the population who can 
rent good housing and even buy their own homes, some 
i them with the aid and encouragement of FHA and 
ther easy-payment plans. People included in the 
middle class receive incomes of from $85 up to several 
hundred dollars a month, and should pay rents of from 
$16 to say $50 or $60 a month. No attempt is made to 
establish a definite dividing line between the middle class 
and the well-to-do class, and the percentages used in this 
paper for these two classes are of course arbitrary. Some 
of the first tenants in Lauderdale Courts—the first fed- 
eral subsidized housing project built for white people in 
Memphis—came from the bottom of this middle class 
group. Twenty dollars a month was the average rent 
paid in the homes in which the new tenants in Lauderdale 
Courts lived before moving, and $94.10 a month was the 
iverage income. 

3. Marginal Class. There is another group of ap- 
proximately 26 per cent of the population of Memphis 
who live in standard or slightly below standard homes 
uid areas, but who could be aided by a consistent, im- 
partial, vigorous enforcement program. Most of the 
tenants in the first two federal subsidized housing 
projects came from the top portion of this class. This 
might be referred to as the marginal group. These 
people live in areas where rents vary from $12 to $16 a 
month, excluding utilities, and where incomes vary from 
» to 5385 a month. These figures may seem low for a 
mintimum-standard house, but the minimum standard as 
‘clined by the Memphis Health Department is low when 

mpared to those of other housing agencies. 
lt is believed that the property owners of substandard 
uses in the blighted and twilight zones where the 
marginal group live, and which border the slum areas, 
veleome a vigorous, impartial enforcement pro 


gram that followed a definite plan for cleaning up these 
areas. A brief survey of the make-up of these areas indi- 
cates that possibly 2 to 5 per cent of the houses rate very 
low, and some of these are probably not worth repairing 
and should be demolished. Another 12 per cent pos- 
sibly could be repaired, so as to bring the entire blighted 
and twilight areas up to a minimum standard with a 
minimum of enforcement work. The problem of en 

forcement, therefore, in the blighted or better sections of 
the substandard areas is a problem of improving some- 
where between 2 and 17 per cent of the houses. It 
should be pointed out here, however, that this does not 
help the poor families, as they are forced to move into 
areas where the rents are low. Both the improvements 
required and houses torn down, automatically push 
poverty-stricken tenants out of this area either because 
their houses are gone or the rents are raised beyond their 
ability to pay. 

4. Slum Dwellers Class. The fourth group, which 
constitutes the unsolved problem, is composed of those 
who live in the real slums of Memphis—at least 27 per 
cent of the entire population. Two factors are probably 
preeminent in causing so large a percentage of the popula 
tion of Memphis to fall in this relief or slum dwellers 
group. One is the large negro population; the other is 
the high percentage of people brought up on the farm, 
who have moved into the city and are competing with 
city-bred people under handicaps which they have ap 
parently been unable to overcome. In the slum areas 
over 40 per cent of the workers have come from farms, 
and in the very poorest areas this percentage is as high 
as 60. The inability of these people to overcome their 
handicaps is shown by the difference in income between 
them and those with city experience. In the entire sub 
standard area, workers with farm experience average 
$37.25 per month, whereas those with city experience 
average $67.10 per month. 

This slum group includes 76,000 people, mostly colored, 
who are not now included in any immediate plans for 
housing assistance. Their incomes vary from zero to 
$50 a month, and their rents vary from zero to $12 a 
month. This is frequently referred to as “the relief 


TABLE IV. PERCENTAGE OF LiIvING UNITS OWNED BY THI 
OCCUPANT IN THE SUBSTANDARD AREAS 
Areas* 
HousiInG - TOTALS 
Groups 1 2 3 4 5 
l 36.8 28.5 32.6 18.7 17.24 31.9 
2 23.2 16.2 15.8 21.3 6.90 17.7 
3 17.8 17.3 22.9 8.3 6.25 16.6 
4 15.5 19.3 10.0 13.1 5.68 12.9 
5 11.4 5.6 7.5 7.u 4.29 6.2 
7 1.9 17.6 10.4 5.24 19.1 


Total 33. 


* For significance of area numbers, see legend on Fig. 1 


group who cannot be considered under the present subsi 

dized housing program.’’ Over SO per cent of this group, 
which is 24 per cent of the entire population of Memphis, 
are members of families whose income is less than the 
income of families on relief as common laborers. (Some 
of the people actually on relief, making $57.12 and $74.80 
as intermediates and skilled workers, are included in the 
third group (the marginal group), which could be pro 

vided with minimum-standard homes through an en 

forcement program. ) 

What, then, is to be done for the large so-called ‘‘re 
lief’’ or slum group? The only answer possible at present 
is subsidy in some form. If $12 a month, exclusive of 
utilities, is required to maintain a minimum-standard 
house, then none of the 20,800 families who are slum 
dwellers can pay enough rent without subsidy to live in 








Ek6 


such a home. A fundamental fact that should be kept 
in mind in planning a sound housing program which will 
eventually re-house slum dwellers is that the slum can- 
not be cleared or eliminated by simply rebuilding the 
dwellings. 


SLUM CLEARING VS. SLUM SHIFTING 


A slum may be defined as “a residential area occupied 
predominantly by poverty-stricken people living in 
housing which is so deteriorated, so substandard, or so 
unwholesome as to be a menace to the health, safety, 
morality, or welfare of the occupants and the adjacent 
community.’’ This definition represents the slum not 
only as made up of wood, brick, and concrete, but as 
including the people who live there. Vacant houses if 
cleaned up and left vacant might at first thought still 
be considered a slum area, but most of the real objections 
to the slum would not exist unless these houses were 
occupied. 

Slum clearance, then, should include not only the clear- 
ing or eliminating of the housing within the slum areas, 
but the provision of minimum standard housing condi- 
tions for this group or an equivalent group of slum dwell- 
ers. If this group of dwellers is not provided for, then 
the removal of the structures is not slum clearance, but 
slum shifting. This fact, it seems, should be obvious; 
yet it is elusive, and often forgotten in the treatment of 
the problem. 

The underlying reason for the interest of health officials 
in the housing movement is the hope that the federally 
subsidized housing program will eventually include pro- 
visions for the poorest of the poor. If the cure of slums 
is subsidy and their cause is poverty, then unless the 
subsidy is for the poor, the cause of slums will continue 
and the slums will remain. Existing slums may be torn 
down, but wherever the poor go, the slums will follow. 


COOPERATIVE PROGRAM OF SUBSIDY AND 
ENFORCEMENT DESIRABLE 


A cooperative program, with publicly subsidized hous- 
ing projects conducted for the lowest group and with en- 
forcement agencies working on the top group of sub- 
standard dwellers (the marginal group), is most desirable. 
This plan would seem to be fundamentally sound and 
void of any chance of criticism by low-rent investment 
property owners on the grounds of unfair competition. 
The present efforts, however, are uncoordinated and not 
a part of a complete housing plan. Again I would 
emphasize: The entire substandard area must be con- 
sidered in any complete housing program. 

If, then, subsidized housing is the answer, what of the 
present subsidized housing program? This is the only 
housing program now under way that possibly can be 
converted or redirected into the field of housing for people 
on relief and below relief. It should be again emphasized 
that this relief group includes 27 per cent of the popula- 
tion of Memphis, and is the group on which statistics 
have been quoted and on which the federal program has 


rasie \ AVERAGE RENT PER MONTH PER FAMILY IN THE 25 
HousinGc INDEX CLASSIFICATIONS 
(All Figures in Dollars) 

Hous! Argas* Porat AVERAGE 
Grout MONTHLY RENT FOR 
1 2 3 4 5 Rent Par FAMILY 

23.65 18.93 15.50 14.16% 14.93 63,138 20.38 

15.70 12.83 8.85 10.65 11.72 6 208 12.19 

15.43 12.88 10.2] 9.77 9.58 7,035 11.94 

4 14.15 10.71 8.64 9.67 8.84 7.747 9.78 

: & 22 7.62 7.26 7.18 6.62 17,830 7.04 

Total 22.04 15.21 10.41 8.91 7.48 102,559 13.46 


ificance of area numbers, see legend on Pig. | 
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been justified. Surely the subsidized housing progran 
has not been intentionally developed under false pre. 
tenses. The real goal that should be kept in mind js q 
rent which the slum dwellers can pay, and not a rept 
which will support the p.oject as designed and gop. 
structed. é 

The first attempt at federal subsidized housing unde; 
the PWA housing division in Memphis completely misseq 
the mark so far as re-housing slum dwellers is concerned 





TaBLe VI. AVERAGE INCOME PER MONTH OF FAMILIES IN Ty; 

25 Housinc INDEX CLASSIFICATIONS 

(All Figures in Dollars) 

AvVerace 
HovsiIno Argas* Tora Income 
Groups — ~— INCOME PER 
1 2 3 4 5 WORKER 
1 105.52 83.24 64.04 54.96 56.96 360,840 98 95 
2 68.48 51.90 37.66 40.12 44.34 39.385 49.95 
3 73.26 61.40 37.07 45.35 40.86 42,925 52.35 
4 66.45 48.52 34.25 37.46 37.82 44,968 40.60 
5 37.61 33.92 30.08 32.53 31.55 113,321 31.9 
Total 99.06 66.72 42.04 37.96 34.19 601,439 58.09 





* For significance of area numbers, see legend on Fig. 1. 


It is true that the projects serve as demonstrations of 
housing in Memphis and also stimulate the interest of 
the public in low-cost housing for slum dwellers. The 
482 families, or 1,550 people, who were moved out when 
the Lauderdale Courts project was built were paying an 
average of $6.70 per month rent and their incomes $34.4]: 
while of the families that moved into the project only 
two made less than $50 a month. Again, in the “Dixie 
Homes,” only one family was admitted that made less 
than $50 a month, and less than 10 per cent of those 
admitted made less than $60 a month. 

The former rent paid by tenants who were selected for 
the Lauderdale Courts Federal Housing Project was al- 
most three times that paid by the slum dwellers who were 
displaced to make way for the project. The rentals 
charged in the project, exclusive of utilities, varied from 
$14.25 for 2-room apartments to $23.29 for 5-room 
apartments. Eighty-seven thousand people in Memphis, 
a city of 300,000 population, were not eligible for occu- 
pancy in the project through the single requirement that 
the income of each family must be at least three times the 
rent. The average income of the tenants selected as 
meeting all the requirements for tenancy was $30 a 
month more than the minimum income requirements 
just referred to as making 87,000 people ineligible for the 
project. 

One important and promising saving in connection 
with large-scale housing projects is that made possible by 
the wholesale purchase of utilities. In the poorest areas 
the cost of utilities to an individual is, on an average, 
almost as much as the rent. The average rent in the 
Class 5 areas, which is $7.48 per month, exceeds the aver- 
age monthly cost of utilities by only $1.35. This differ- 
ence increases as the areas improve, until in the Class I 
areas, where the average rent is $22.04 per month, the 
difference is approximately $9.46. The cost of utilities 
for the three poorest classifications or areas averages 10 
each case slightly more than $6, while the cost of utilities 
in the Federal Project for a 3- and 4-room living unit will 
be somewhere in the neighborhood of $3. 

There is every reason to feel encouraged over the det- 
nite trend within the U. S. Housing Authority toward the 
building of housing units that can be maintained tor 
lower rents. At present this is only a trend, howevel, 
and it must be encouraged and even insisted upo! 
order to eventually provide minimum-standard hous. 
for the relief and below-relief, or slum, group. 








co Box-Girder Bridge at Yakima, Wash. 
8 25 Adaptation of Transverse Diaphragms and Rollers to Narrow Skewed Piers 

52.3 Is Interesting Feature of New Structure 

~y- By O. E. BRASHEARS 
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ms of NOTHER example of the con- LEASING appearance and economy funds were allocated for the pur- 
est of crete, box-girder type of are combined in the new Terrace pose, Yakima County took immedi- 
The bridge being built in increas- Heights Bridge,designand constructionof ate steps to build the new structure. 
when g numbers along the Pacific Coast which are described in thisarticle. The Freedom from maintenance and 
ng an ; the newly completed Terrace handling of the skew problem, the side- upkeep made concrete the desirable 
34.41 Heights Bridge at Yakima, Wash. walk design, the arrangement of reinforc- material to use, while the low costs 
- only it presents an interesting adaptation ingbars, and the method of handling mate- obtained elsewhere with box girders 
Dixie f transverse diaphragms and rollers rials and forms, are all items of interest. led to their adoption here where 
e less narrow skewed piers, and its fairly long spans were wanted. The 
those ntire 600-ft length of deck is devoid of expansion joints location of the highway was revised to correct errors of 
through the roadway. Instead of its main longitudinal alinement, with the result that the new crossing is sev- 
ed for reinforcing bars being localized in several closely packed eral hundred feet upstream from the old one. 
as al layers at the top, or bottom, of the longitudinal webs it Ps 
) were the box section, it has them distributed uniformly TRANSVERSE DSAPHRAGMS STACUERED 
entals a single layer, across the entire breadth of the As the new bridge comes at a bend in the river, the 
} Irom tension slab. The contract price for this bridge, exclu- piers required skew placement to fit the current, and 
“room of the grading and paving of its approaches, was consequently were turned 20 deg from the normal posi- 
nphis $74,373.50. Based on overall breadth, this amounts to. tion. Ina box structure only 21 ft wide and with narrow 
occu $4.00 per sq ft for an H-15 bridge having a 24-ft roadway, piers, the familiar problems of offset bearings and warp- 
t that two 3-ft 6-in. sidewalks, four 130-ft spans with 40-ft ing stresses in the deck inherent in skew design are 
es Ue ntilever ends, and having all piers extending 15 ft be- accentuated. However it was reasoned that in the con- 
ed as w low-water level to bearing on firm compacted gravel. crete box-girder structure the roadway slab and the longi- 
$30 a [he increasingly unsafe and unsatisfactory condition tudinal webs bore the same relationship to one another as 
ments the old bridge at this site had made the need for re- do the roadway slab and longitudinally extending steel 
or the lacement apparent for several years, and when PWA_ beams and girders frequently used in steel structures; 
that the soffit slab was fairly flexible; that the in- 
BCUON equality of deflections between squarely opposite points 
ble by on adjoining longitudinal webs was indeed slight; and 
— that if continuity between adjacent sections of the trans- 
crag verse diaphragms was prevented, adjustment of trans- 
nt verse warping deflections would be facilitated to the 
= A greatest possible extent. Therefore the diaphragms at 
dif the piers and intermediate points were offset, as shown 
lass in plan in Fig. 1. The behavior of the completed bridge 
h, “~e wit indicates the sufficiency of this procedure. 
— A rigid-frame structure, with its horizontal thrusts at 
_. the footings and temperature stresses and expansion 
oopat joints in the deck, was at no time considered suitable for 
tW this bridge. On the other hand, the continuous-girder 
‘ef deck, on rollers, with simple inexpensive treatment at 
— the ends to allow for expansion, offered substantially all 


the advantages and none of the disadvantages of the 
rigid frame. The deck is made integral with the middle 
pier, but heavy steel-pipe rollers, concrete filled, permit 
RE Form BEING LOWERED INTO FINAL PostTIoNn longitudinal movement at the other four piers. Spaces 
rangement of Main Reinforcement in Bottom Slab allowing 2 in. of expansion at both ends of the bridge 
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Jo, on +3 Pr major advantages in the continuoys 
' : fr} —_____—__—_.—————-_ girder. , 

: wk = The skewed piers are cellular, are , 

7: a ft wide, and have a projected lengt 

ter Line a of 21 ft, their ends terminating in th, 


ou planes of the sides of the box girde, 
——__— ; - above. Shells and crosswebs of th; 
22 piers are 9 in. thick, and the pier ends 
are solid. The tops of the piers tha; 
:— = support rollers are solid slabs 360 ;; 


ii % 4 4 & t a x % & — yg z z ra 3 & : 
, —— ee eee 


ay" PLAN La 


ae oe T es Se oon ann ; : : : 
ee Roller THREE ROLLERS REQUIRED FOR 
i. a | EACH PIER 


si evatine *# £10100 Since rollers must be placed perpen. 
, dicular to the direction of movement 
and must also have bearing, the cop. 
7 ditions here necessitated not one roller 
mt 4 ital but three per pier, disposed in echelon 
: ee = ss <i ps, ~~ with a 2-ft 5-in. offset distance (Fig. 
$—- — a — 2). Directly above them in the box 
Ltrs rs girder, sections of transverse diaphragm 
iy ao a ‘lAerld | l4 in. thick and similarly staggered, 
— —_—— mal ve [ transmit the loads brought to the pier 
' ; . a3. by the four main longitudinal webs, 
; uJ | Lt L Sok The rollers are of 10-in., extra-strong 
r | 1 ara pipe filled with a rich, dry mixtur 
’ of hand-tamped concrete, and bear 
| top and bottom on 1 by 12-in. steel 
ge plates anchored into the concrete. At 
> | the end piers, longitudinally extending 
v ee oe oe shear lugs of concrete, on top of th 
| pier and on the bottom of the girder 
Se CWITH tal Py which slightly clear one another, resist 
OF PERS ~ lenakt a transverse horizontal forces greater 
Footing Not t thas than the frictional resistance offered 
) Ess by the rollers in their length-wise di 
‘ Li iJ iJ tick je OCtiOs. 

oar 4 “in Figure | shows the typical sectio: 
and dimensions of the deck. The girder 
depth is 6 ft in the midspan sectior 
increasing by straight flat haunches, 24 
ft long, to an 8-ft depth for a distance of 
Other Three Spans Similar, Except That There Are No Rollers at Center Pier (Pier 3 tftatthepiers. Exceptat the piers all 
transverse diaphragms are 6 in. thich 

were obtained by holding back the upper part of the The longitudinal webs vary in thickness from § in 
end embankments with small concrete baffle walls the midspan panels to a maximum of 12 in. The botton 
carried on concrete piles. It should be noted that these slab is 6 in. thick everywhere except in the panels ad 


2-in. end openings were provided not because any such . 
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Newt 
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Fic. | PLAN, ELEVATION, AND SECTIONS, END SPAN 


“ joining the three middle piers, where it is gradually in- 
amount of expansion was anticipated, but simply as creased to a maximum of 9 in. ' 

The roadway slab is cantilevered 5 ft on both sides oi 
the box girder, and on top of these cantilevers hollow 
sidewalks are constructed with their core forms left 
permanently embedded in the concrete. While this 


minimum spaces from which forms could easily be re- 
moved. In fact, at the bottom of end walls the contrac- 
tor made the openings somewhat wider than the 2-in. 
top dimension to further facilitate form removal. 
rhe continuous-girder type of structure thus de 

2 - Ney wail ; 4 — axis of Bridge 
veloped, permits of free expansion of the deck yet elimi- d 
nates all joints from the roadway and sidewalks, assuredly 
a desirable condition. The roller joints themselves, 
largely sheltered from the weather by the box girder 
above and the projecting cantilever sidewalk slabs, 
were here left open and exposed on all sides, but they 
could éasily be screened or enclosed if desired. With 
spans of this length and cantilever ends, dead-load 
stresses constitute over SO per cent of the total due to 
dead, live, and impact loads, and it is principally in 
adjustment of unbalanced live-load and impact stresses, 
a relatively minor part of the whole, that slight ad- 
vantages of stress distribution may accrue to the rigid- 
frame structure In other respects—as regards joints, 
temperature stresses, and other factors—there art 











Fic. 2. SHOWING PosITION OF ROLLERS, Prers 2 AND 4 
Rollers on Piers 1 and 5 Are Shorter, to Make Room 


for Shear Blocks 





arrangement entails a certain duplication of concret 
it has compensating advantages of simplicity in form 
work and reinforcement; it provides an under slab | 
the same horizontal plane as the roadway slab, 4 
therefore to be used correspondingly as part of the 
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k-Slab Forms Have Been Placed Over 
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ge; and the construction for the curbs and 
proper is made very easy, since they are 
top of the under slab in the final concreting 
after the falsework has been removed and 
have occurred. Worthy of attention is the 
the box section presents a maximum of flat 
the weather, and from handrail to handrail 
has projecting cor- 
ners only at the 
curbs and at the 
ends of the soffit 
slab. 

In this bridge 
the main longitu- 
dinal _reinforce- 
ment consists of a 
single layer of bars 
spaced uniformly 
throughout the 
full width of the 
tension slab, top 
or bottom. This 
arrangement 
greatly facilitated 
the placement not 
only of the rein- 
forcement but of 
the concrete about 
it. One of the 
accompanying 
photographs is a 
view of the pre- 
liminary __ place- 
Cells and on Them Have Been ment of the bot- 

Stringer Pieces for the Deck- tom steel in one 
Slab Forms of the Side Cells of the spans before 

the middle row of 
rms was set. It is to be noted that '/s-in. round 


UCTION VIEW FROM East END OF 
\rrER REMOVAL OF CoRE FoRMS 


bars 12 in. on centers extend beneath the main 
tudinal bars, and their ends are turned up into the 


webs for 2 ft. These and the U-stirrups of the 
provide a wholly effective and satisfactory inter- 
of flange and stems. 
CABLEWAY USED IN CONSTRUCTION 


nstruction the contractor erected a cableway, 
iles for his falsework, and built his bottom form 
Chis form, 21 ft wide, continuous and unbroken 
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Deck SLAB WERE SUPPORTED ON THE 1-IN. STRIPS 
BOLTED TO THE WEBS 
gers Were Cut to Form the Fillets at Top of Webs 


from pier to pier, made an admirable working platiorm 
to which the cableway delivered reinforcement, core 
forms, and all construction materials. The core forms 
were made up on the bank at one end of the bridge in 
units which provided the completed inner forms—except 
for roadway slab 
for the cellular 
space between ad- 
jacent longitudi- 
nal webs and ad- 
jacent transverse 
diaphragms. Only 
for 6-in. strips ad- 
joining the web 
fillets were top 
forms used on the 
bottom slab. Else- 
where concrete 
was deposited di- 
rectly into this 
slab through the 
open top and bot- 
tom of the core 
forms, and was 
spread and struck 
off to required 
thickness. 

Except at the 
ends of the bridge, the concrete was delivered by the 
cableway to hoppers whence it was distributed by bug- 
gies over movable plank runways. Bottom slabs and 
all webs up to the bottom of the top fillets were poured 
integrally and in runs approximately 130 ft in length, 
extending from center to center of adjoining spans. 
The core forms were subsequently removed, and only 
the forms for the under side of the roadway slab re- 
mained in place. The exterior sides of the girders, and 
of the piers above ground, were lined with plywood. 
Uniformly dense, sound concrete was obtained every- 
where, except for some areas on the under side of the 
bottom slab of the cantilever at the west end, which 
seemingly lost the mortar from around the coarse aggre- 
gate particles to a slight depth—'/, to ‘/2 in. 

On removal of falsework the outer spans deflected 
7/, in. and the inner spans deflected */s in., in approxi- 
mate proportion to their dead-load moments. 

Following are the principal items on which the con- 
tractor bid, and his unit bids thereon: 





A ComPpLetep CorE Form 
BEFORE PLACEMENT 


940 cu yd structural excavation...........@ $5.00 per cu yd 
1,180 cu yd Class A concrete (deck).......@ 27.50 per cu yd 
157 cu yd Class B concrete (pier shafts). ..@ 35.00 per cu yd 
242 cu yd Class D concrete (footings). ....@ 20.00 per cu yd 
402,000 Ib reinforcing steel............... @ 0.05 per Ib 
1,200 lin ft handrail......................@4.20 per lin ft 


His total bid on the bridge was $74,373.50. 


INDIVIDUALS AND ORGANIZATIONS PARTICIPATING 


The bridge was constructed by Yakima County 
under the direction and supervision of the writer as 
county road engineer, and Loyd Fairbrook, assistant. 
The design and detailed plans were prepared by the 
W. H. Witt Company of Seattle. Homer M. Hadley, 
Assoc. M. Am. Soc. C.E., of the Portland Cement 
Association, furnished a number of suggestions regarding 
layout and other matters. Fiorito Brothers of Seattle 
were the contractors. The bridge and its approaches con- 
stituted PWA Project No. 1478F, and W. J. Stillmaker 
was resident engineer on the project for the Public Works 
Administration. 





Disposal of Mixed Refuse by Sanitary Fill 





we 
\ ¢ , 
Method at San Francisco : 
By Joun J. Casey 
MemBer AMERICAN Society oF Civit ENGINEERS 
City | eeR, Ciry AND County or SAN Francisco, SAN Francisco, CaAtir. | 
URING San _ Francisco's | ees the last seven years, San Fran- manent the injunction obtained } os 
early history, garbage and cisco has been disposing of 1ts mixed the property owners against the 9 
refuse collection and dis- refuse by the sanitary fill method. First plant, and gave all those interest, th 
posal were done by independent resorted to in emergency, the project has 30 days to cease operations a ee 
scavengers who received but littl proved eminently successful. A care adopt other methods of disposal 
official supervision. Food wastes fully controlled technique is followed Confronted with this emergence ; 
were hauled to hog farms and all which prevents nuisances from develop- Alfred J. Cleary, chief administr, ae | 
other refuse was disposed of in low- ing, and not the least of the benefits of _ tive officer of the City of San Fra we 
lying areas, where much of it was (the operations has been the creation to cisco, decided to have the refyy rs 
burned in open fires. Conditions date of some 60 acres of land that will hauled to tidelands, adjacent to th, we 
generally were unsanitary. ultimately be suitable for industrial use. city, and covered with earth. Th, al 
In 1896, when the most available J/his paper was on the program of the fill was started promptly by th the « 
dumping places had been filled, the Santtary Division at the 1939 Annual Scavengers’ Protective Union, an¢ er 
city gratited to a private company, Convention of the Society is now being operated under fra: ke 
the Sanitary Reduction Works, a chise by the Sanitary Fill Company anit: 
50-year franchise to dispose of all the city refuse by in- its successor. Seven years of operation have amply dem bout 
cineration. A Thackeray Destructor, with a capacity onstrated the success of the method. 
of 300 tons daily, was erected the following year, and was py.” : ae ae Se 
operated continuously, under various owners, until 1932. — ee See oe eee pies AND 
For many years it was called upon to consume twice its eee i ae ee 
rated capacity, with the result that smoking, half-cooked The garbage and rubbish to be disposed of amounts t int 
garbage was being loaded onto railroad cars and hauled about six hundred tons per day. It is collected by private ys ' 
to the dump scavenger companies, licensed and regulated by cit 1S) 
By 1918, the city had purchased the destructor, and ordinance. No attempt is made to salvage articles that 
it was being operated by the Scavengers’ Protective havea value as junk, except by the collectors themselves la 
Union, which consisted of a majority of the collectors. The loading platform to which the refuse is hauled is ofr 
By 1926, the property owners in the neighborhood located between two spur tracks on railroad property ; 
brought suit against the city and the operators to obtain a central location. The structure is 380 ft long, 16 ft i th 


relief from the unpleasant conditions, and in 1929 the 
courts decided that the plant was a nuisance and should 
be replaced by a modern one. Although the city favored 
disposal by incineration, no progress was made towards 
the construction of an incinerator. In 1932, the court 


notified the city and the union that it would make per 


above track grade, and wide enough to allow trucks | 
maneuver so they can dump from either side into waiting 
trains. Aprons hinged to the platform are swung outwar 
and rested on the cars to facilitate dumping and prevent 
spillage. Inclined approaches at both ends allow tre 
truck movement at all times. 





Sixty Acres oF Mape LANnpb, WaHicn Witt ULtimatecy Be SuitABLe FoR INDUSTRIAL USE, ARE THE RESULT OF een ¢ 
SeveEN YEARS OF SANITARY FILL Reruse DisposaL AT SAN FRANCISCO load bh 

rhe Telegraph Poles in the Middle Background Mark the Line from Which the Fill Has Been Extended. Mound and Rov* arth 
in Foreground Are at Bottom of Hill from Which Cover Material Is Being Taken hev s 
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) truck load of refuse arrives at the platform, it 
d and dumped into the waiting cars. At this 

Sanitary Fill Company assumes responsibility 
efuse. The scavengers pay the company for dis- 
maximum charge for which, fixed by ordinance, 
he crew at the loading plat- 
mn ployed by the Sanitary 
| Company, consists of 9 men, 
iuding a foreman and a night 
atchman. Their duties are to 
erate the aprons, trim the loads, 
lace the wire covers over the top 
‘ the loaded cars, and clean up 
round the tracks. All loaded 
»ondolas are hosed down to keep 
cht material from blowing along 
the railroad right of way. The 
vers for the cars consist of heavy 
rire netting, mounted on metal 


—_—— 
—~e 
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nt to th irames and hinged to the top of the 
rth. Th 
by the the cars have been loaded, these 
lion, and ers are swung up over the top and chained together 
der frar keep them in place. The loaded cars are hauled to the 
“ompan\ anitary fill in the early morning hours. The distance is 
iply den ut 4'/. miles, and the cost is $3.96 a car. 
EARLY DIFFICULTIES HAVE BEEN OVERCOME 
AND — , , om ; 
the first year or so of operation some difficulties 
experienced. Roads over the fill were difficult to 
rounts t during the rainy season. The refuse, which 
Y privat t first dumped into shallow water at the shore line, 
_by is prevented from drifting into the bay by booms 
icles that hored at some distance from the edge of the dump; 
emselves | as the face of the fill is exposed to storms approach 
hauled is from the south over a long arm of the bay, the booms 
yperty at e dificult to maintain. Wave action against the toe 
mg, it the new fill caused sections of it to break away or 
trucks t 
O wailing 
outwar 
1 preve 
llow Ved 
A 
if) 
4 





UNLOADING AND SPREADING REFUSE 


settle, exposing faces of fermenting garbage and causing 
racks through which foul gases escaped. 

‘hese difheulties were later overcome. A method has 
ert veloped for placing the refuse fill on mud, the 
“ad Deng so distributed that the layers of refuse and 
‘art cover remain in their proper relative positions as 
ley settle. The soft mud underneath is slowly squeezed 
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forward, under the weight of the fill, and pushes up in a 
wave ahead of the filling operations, approximately to 
the elevation of high water. 

The fill now extends southerly 2,500 ft from the shore 
line, at which operations were started in 1932, and ex 





sondolas, 4 panels to a side. When Wire Mesu Covers Are Usep on THE Reruse Cars 


tends easterly into the bay a uniform width of 1,050 ft. 
It is estimated that the refuse in the finished fill is ap 
proximately 50 ft in depth, of which about 25 ft is below 
the original mud surface. 

When the fill was first started, ordinary spur tracks 
were constructed to the site, and refuse was unloaded 
from the cars onto trucks and hauled to the dump. As 
soon as the fill had progressed far enough, a balloon track 
was constructed. Today this track consists of two tan 
gents, 850 ft apart, with a piece of curved track paralleling 
the outer end of the fill. The curved section is shifted at 
economic intervals, usually when the edge of the fill has 
been extended 250 to 350 ft beyond it—the maximum 
distance for bulldozing refuse efficiently. 


HOW THE FILL IS SPREAD 


Equipment used for unloading the cars consists of two 
dragline cranes mounted on crawlers, one 75-hp tractor, 
and one 60-hp tractor. Each crane unloads a 50-ft 
gondola car, the two cranes working simultaneously. As 
each pair of cars is unloaded, the train is moved ahead 
two car-lengths by a tractor. The cranes remain in the 
same position until the fill has been advanced 50 ft for a 
distance of approximately 75 ft along its face. The 75-hp 
tractor, equipped with an extra-large bulldozer blade, 
shoves the refuse to the edge of the fill; and the smaller 
tractor, with a standard blade, is used to trim the fill, 
spread the cover, and clean up. No garbage is left ex 
posed at the close of the day, except on rare occasions. 

When the fill has been advanced approximately 50 ft 
for its full width, the equipment is moved back to the 
starting point, and the operations just described are re 
peated, with some variations. Because the settlement of 
the fill is rapid and unequal, it must be raised repeatedly. 
The fill is first brought up to the track grade and then 
advanced. If sloughing is indicated by cracks or too 
rapid settlement, that portion is allowed to rest for a 
week or two, so that settlement will take place slowly. 

As the fill is extended, it is also allowed to drop on a 
slight grade, which facilitates bulldozing operations. The 
next step is to bring the surface to the full height, so that 
after compaction it will assume approximately the de 
sired grade. This is done by extending long ‘“‘lifts”’ of 
refuse, about 25 ft wide, from near the track to within 
about 75 ft of the toe of the fill already placed. These 
long fills, placed side by side, increase in depth to 6 or 8 
ft at the outer end, and are raised in 5 or 6 lifts, until the 
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A Hitt Is GRADUALLY Betnc LEVELED To SupPLY ROAD MATERIAL AND EARTH COVER 
Note the Excellent Quality of the Road on the Fill 


outer edge is brought to an elevation 10 or 12 ft above 
that of the track. (To accomplish this, it is necessary to 
bulldoze a certain amount of garbage uphill. This is the 
heaviest work the tractors do.) The track is then shifted 
to the edge of the fill, and the procedure just described 
is repeated. 

It must be borne in mind that the fill is constantly 
settling. The first year the refuse is compacted to about 
37 per cent of its volume when deposited loose. Each 
succeeding year, the subsidence is less. Considerable 
unequal settlement is noted, caused, no doubt, by soft 
spots in the mud bottom, or a variation in the depth of 
the mud. At times it is necessary to bring a depression 
to grade to maintain proper drainage. These depressions 
occur not only in portions of the new fill, but in areas 
that have been filled for two or three years. 


ADJOINING HILL SUPPLIES COVER MATERIAL 


Earth and rock for cover and road material are found 
in a hill adjoining the sanitary fill. It is necessary to use 
some powder, but very little hard rock is encountered. 
The material is excellent for covering garbage, and large 
bodies of rock are present which make good road surfac- 
ing material. 

One shovel with a 1'/4-cu yd dipper, and 4 dump trucks 
of 6-cu yd capacity, working on a 40-hour weekly sched- 
ule, cover the garbage and maintain the roads. The 
daily output is approximately 580 cu yd of earth, or ap- 
proximately 1 cu yd of earth cover to each ton of refuse. 
The earth cover is used generously; therefore refuse is 
seldom exposed at the fill except when it is being un- 
loaded. 

Cracks develop in the earth cover near the edge of the 
fill as settlement takes place, but the equipment for 






Voug No 


spreading cover is always at hang 
and it is but a moment's work ¢, 
fill it again. No cracks have ever 
developed in the finished fj!) inside 
of the balloon track. There js 
force of 20 men employed on thy 
fill, including night watchmen anq 
mechanics in the machine shop ; 

Fires start occasionally near th, 
outer edge of the fill, probab) 
caused by spontaneous combys 
tion, but these are quickly 
smothered with a blanket of earth 
or even fresh garbage. On severa| 
occasions an odorless gas, probably 
methane, has seeped through th 
fill where the material used {o; 
cover was rocky, and has burned 
for several days, making no smoke 
or odor. The rock at the surface 
was badly burned. These fire 


were readily smothered with fine material. 


There are no rats on the fill. 


At certain times flies 


are noticeable, but usually for only a few hours while the 


garbage is being unloaded, and only at certain times of the 


year. 

In April of this 
year, two test pits 
were excavated in 
an area that had 
been filled 5 years 
before. The mate- 
rial removed con- 
sisted of 2 ft of 
earth cover, 2 ft of 
garbage, 1'/, ft of 
earth, and 6 in. 
of garbage. The 
temperature of the 
garbage did not ex- 
ceed that of the sur- 
rounding earth. 
Newspapers, maga- 
zines, and can 
labels, when ex- 


posed, could be read Reruse aNp GARBAGE REMOVED FROM 


clearly. Green 
peas, carrots, arti- 
chokes, orange 
peels, garden cut- 


SANITARY FILu AFTER FIVE YEARS 
HAp UNDERGONE PRACTICALLY 
No DECOMPOSITION 


tings, and cloth had undergone practically no decom- 


position. Tin 


cans were so 


bright that reflections 


from them interfered with taking photographs of the 


excavated material. 
place. 


Practically no corrosion had taken 





Cover MATERIAL Is BrouGnt IN By 6-Yp Dump Trucks, KEEPING PACE WITH THE BULLDOZING OPERATIONS 
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Nationalization of the Railroads? 


A Desperate Remedy for a Desperate Disease 


By WituuaM J. Witcus 


Honorary MEMBER AMERICAN Society or Civit ENGINEERS 
ASCUTNEY, VT. 


States in a physical sense are 

me; in their entirety they are 
as essential to the permanence of the 
Union as the Constitution itself. 
Over their closely interwoven lines 
the enormous rail traffic of the forty- 
eight states in all seasons is freely 
moved on joint through rates, in 
mass shipments of widely varying 
numbers, weights, and volumes, and 
by means of interchangeable equip- 
ment used in large part in common 
under uniform rules and regula- 
tions without break of bulk at con- 
necting points. 

But unhappily the railroads are not a unit in matters 
that lie at the root of their difficulties. Their several 
hundred separate ownerships, with independent manage- 
ments, necessarily have divergent interests that run 
counter to the common good. Their differing density 
and character of traffic, and the innumerable variations 
in their working conditions, divide them into two 
classes—the financially weak and the financially strong. 
They do not pull together. They lack the federation 
that in a political sense has made our Union a success. 
Their house is thus divided against itself; none is his 
brother's keeper. 

The consequences of this disunity are to be seen in 
much that the country in its extremity is facing today. 
Main lines and branches not earning their keep, though 
of importance to the public, are threatened with aban- 
donment; others in financial straits, but still able to 
stagger along, are of necessity falling behind. Nearly a 
third of the total mileage is in bankruptcy or receivership 
and another third on the verge of a like fate. Of the 136 
Class I railroads having an annual revenue in excess of 
$1,000,000, thirty-five in the first five months of 1939 
spent more than they received. Even though the rail- 
roads as a whole should for a time weather the storm, the 
failing of the weaker ones, comprising two-thirds of the 
total mileage, must progressively drag down the others 
with consequent injury to the whole nation. Then there 
is the disastrous effect which the misfortunes of the 
weaker ones have on the communities they serve; on 
their investors, who are deprived of their savings; on 
their employees, who are thrown out of work; on de- 
pendent industries suffering from lack of orders; and on 
the nation’s means of defense. 


‘i HE railroads of the United NN EARLY a third of the ratlroad mile- 


\MALGAMATION ESSENTIAL; TWO POSSIBLE METHODS 


No cure for the railroad problem will be complete that 
does not provide for the healthy existence of the weaker 
roads, which are just as much needed in the public inter- 
est as the stronger ones. Tottering systems like the 
Chicago and Northwestern in the grain fields of the West, 
the Rutland Railroad and the New Haven’s Old Colony 
and Ontario and Western roads in the East, and many 
others of lesser and even greater degree are as necessary 


age of the United States is in bank- 
ruptcy or receivership, says Colonel Wil- 
gus, and another third is headed that way. 
Amalgamation of the lines appears to 
him to be the only solution of the prob- 
lem, and of the two ways in which this 
might be brought about he favors nation- 
alization. Following a concise analysis 
of present conditions and trends, he pre- 
sents here rather detailed suggestions for 
putting such a plan into effect. That the 
remedy is desperate he willingly acknowl- 
edges—but adds, ‘‘A speedy major opera- 
tion ts in order to save the patient's life.”’ 


to the people of the United States 
as the prosperous coal roads of West 
Virginia. It would seem quite ob- 
vious that the regional consolidation 
of the weak and strong into a mul- 
tiplicity of large-sized groups, or a 
nation-wide unification, are the only 
ways in which their amalgamation 
can be brought about. 

Of these two alternatives, regional 
consolidation at the hands of private 
agencies has been proved by bitter 
experience to be unattainable in the 
public interest. Unsuccessful at- 
tempts in that direction during the 
past generation under the terms of 
the Transportation Act of 1920, have been accompanied 
by exploitation, financial abuses, and worse. Moreover, 
the formation of a multiplicity of enlarged, indepen- 
dently owned groups of railways under private con ‘vol 
would by no means result in the equalization of their 
financial strength which is so necessary for the good of 
all, any more than it has with the present smaller sized 
groups. Nor would it result in the settlement of rate 
disputes between regions and between local communi. 
ties, or with rivals enjoying public largess, such as the 
highways, waterways, and airways. The other alterna- 
tive—the speedy and scandal-free unification of all the 
railroads of the country under a single control—lies in 
government ownership under suitable safeguards, whether 
we like it or not. 

Granting that this reasoning is sound, it remains to 
inquire if the unified system, in the light of past and pres- 
ent conditions, could be made self-supporting; how it 
might be brought into being; how it should be organized; 
and in what manner it could be made to work in harmony 
with its rivals in transportation. 


FIRST STEP IN DEVELOPING A UNIFIED SYSTEM 


In this undertaking the first step should be the making 
of a qualified survey to decide which of the main lines, 
branches, and terminals should be abandoned as having 
no commercial value and no place in the country’s plans 
for national defense, and in other respects as not required 
in the public interest. Through the information thus 
gained, wasteful expenditures for the elimination of 
grade crossings on lines eventually to be taken up would 
be avoided, and economies would be made possible with 
due regard for the interests of the employees and com- 
munities affected. Facilities, too, would be retained that 
otherwise might later have to be restored at great expense 
for the movement of railway artillery, troops, and sup- 
plies to vital points in case of war. 

The question simultaneously to be considered would be 
that of net income available for a return on the invest- 
ment in the railroad system as a whole. As regards this 
the past has not been encouraging; what may be ex- 
pected in the future under changed conditions? Since 
1919 the railroads’ proportion of the national income has 
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steadily fallen—from 6.6 per cent in that year to 5.6 per whole, have been distinctly downward during the pag 
cent in 1929 and 3.8 per cent in 1938. They have not generation (see Table II). Unless it should be { und - 
enjoyed a reward commensurate with that of other indus- _ possible in the future to stimulate rail movement throug) 
tries during prosperous years; and in lean years they lessened rates and improvements in methods, there jx 

















have fared much worse. During the decline since 1929 _ little hope for a pronounced reversal in these trends, ever a 
with a restoration of prosperity, be # 
cause of increasing competition from 
highways, waterways, airways, and as 

° ° > oe a } 
pipe lines; the lessening demand for a 
coal through economies in fuel cop 
sumption and the use of substitute al 
fuels and hydroelectric power; and the sa 
decentralizing and relocation of indys un 
try seeking lowered costs of transpor- a 
tation through shorter hauls for both . 
raw materials and finished products 2 
and through access to low-rate water m 
routes. The falling off in the country’s = 
rate of population growth also must be - 
borne in mind. “ 

Admitting that the railroads as a = 
whole have little reason for expecting 2 
a material increase in the volume of a 
traffic under present rates, it will be de 
asked if this may not be offset by a = 
rise in rates. Here again it will be . 
found that the tendency has been down — 

Fic. 1. RaAtmway Network, SHOWING SUGGESTED REGIONAL PARTITION ward for the past 18 years, the freight to! 
revenue per ton-mile having falle: . 

their portion of the national income has fallen markedly from 1.29 cents in 1921 to 0.95 cent in 1937, and the pas i: 

below that of other industries as is shown in Table I.  senger-mile rate from 3.09 cents to 1.80 cents. It is a 

difficult to see how it will be possible or advisable to ir = 

Taste I. Annuat Income, 1929-1938, For Nation, TRANS- crease them. On the contrary it is probable that the, i 

PORTATION AS A WHOLE, AND RAILROADS, ON Basis oF 1929 AS will continue to move downward. Especially is it to b v 

y > . r7* . * he 
100 Per CENT noted that the present-day wholesale price index has not 
Foran Nat’ TRANSPORTATION OTHER RAILROADS risen above its prewar level, whereas the average to: - 
Year INCOME FROM ALL TRANS HAN RAILROADS, PULI PULLMAN AND ile ate f f ight i 1937 ser ill 32 wens die al . ne’ 
Asn, SOURCRS PORTATION waN au Rupanes Domemne mule rate for Ireight in 19574 was still 62 per centa ove the ne 
1929 100.0 100.0 100.0 100.0 corresponding rate in 1916. From this it is easy t 
. » - » « > . 7 \ 

4 83.6 86.5 ig —¥- understand why the producer (the shipper) energeticall . 

193 65.6 69.6 S0.. 63.9 . re - . - . 70) 

1932 18 5 51.1 627 14.0 and persistently seeks for rival means of transportation ir i 

1933 14 50.8 60.7 45.6 order that he may save as much as possible of his dwin 7 

ae a a4 ay ~$- dling revenues. This is particularly true of goods for ex 

1936 78.9 67.6 81.7 60.1 port which, with their long hauls in our wide territory | 

soe ap —¥ = 62.9 bear a total freight charge per ton—the real crux—that is 

‘ 44 HZ ha ’ ° . ope 

greater than in many other countries where much shorter ’ 

* Based on information in letters from John L. Martin of Department of hauls though at higher rates per ton-mile prevail. This wh 

Commerce dated June 22 and 28; also in National Income and Capital Forma - : an ; " ps : cet 

tion 1919-1935 by Simon Kuznets, pages 63 and 67; also Statistics of Reilway is brought out in Table III, the figures from which are ns 

in the United States, Interstate Commerce Commision, years 1923 and 1937 : 
= . ‘ » ‘ ; aul 
: raB_e III. Fretcut Costs in Vartous COUNTRIES 

It will be noted that while the income of all transporta EES ictal - 

tion agencies fell off to a greater degree than that of the AVERAGE REVENUE Revenve ow 

total national income, the income of the non-railroad Country Dats Hav, sun Tee-sees Fen se ~~. 
gencies did better, and that of the railroads and their Miles Cents Dollar Sta 
agencies ai ” eT, a ‘ Cc ‘ < « Norway 6-30-1938 39 1.692 0 6 = 

allies much worse Japan 3-31-1937 109 0.674 0.7 

Sweden 12-31-1937 103 1.312 1.3 dif 

. Great Britain 12-31-1937 58 2.406 1.4 ul 

TRENDS OF TRAFFIC AND OF FREIGHT RATES Denmark 3-31-1938 73 2 320 1 

oe — . Germany. 12-31-1937 100 2.160 2.1 Caf 
rhe trends of railroad freight and passenger traffic, 8 mee 12-31-1935 120 1.953 2.34 cre 
compared with the trend of activities of the nation as a __ British India 12-31-1938 261 1.004 2.62 cat 
Australia 6-30-1937 22 2.185 2.6 _ 
: United States 12-31-1937 337 0.945 18 AW; 
rasie Il PRENDS OF NATIONAL INCOME AND FREIGHT AND He italy 6-30-1936 146 2.226 | 
PASSENGER TRAFFIC, IN PER CENT Canada 12-31-1937 327 0.997 : , 
Union of South Africa . 3-31-1938 242 1.728 4.18 Wh 

NATIONAL Freicur TRAFFIC PASSENGER TRAFFIC ber 

YeAR INCOME * Based on information in letter from Richard H. Johnson, Libranas \ 
Tons Ton- Passengers Passenger Bureau of Railway Economics, Association of American Railroads dated Na\ 

Miles* Miles* March 27, 1939. In this, foreign moneys are converted to U. S. equivalents o per 
1919 100 100 100 100 100 basis of average exchange rates as reported by Federal Reserve Board IS 
1929 140 119 123 65 67 in t 
a A. ra = S = however, to be used with caution because of conditions Re 
: . that may not be strictly comparable. The railways yes 


* Increasing length of haul in the case of both freight and passenger traffic there shown in all cases are government operated, except 
accounts for the slightly better showing in ton-miles and passenger-miles than , “ls - > ene . hey are in 
in Canada, France, and British India, where they 4 the 


in numbers of tons and passengers carried 
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both government and private hands, and in the United 
Stat.s and Great Britain, where they are altogether pri- 
Although among the lowest in cost per ton-mile, 
the United States, which has the longest haul of all, is 
among the highest in cost per ton to the shipper. 

re being no prospect of a notable growth in gross 
income from a larger volume of railroad traffic or from 


higher rates under the present order of affairs, it is 

:tural to ask whether a reduction in operating expenses 
and taxes might be anticipated so that more could be 
saved for a return on the investment. Here again, as 
things are, there is not much to be expected. The 


average operating ratio has decreased from 85.7 per cent 
919 to 74.9 per cent in 1937, a drop of 12.6 per cent, 
jespite large increases in salaries and wages and costs of 
material. It is only through the lopping off of unneces- 
sary non-profitable main lines and branches, the joint 
uses of terminals, the modernizing of equipment and 
other facilities, the abolition of ‘‘feather-bed’’ payments 
to employees, and the elimination of practices that force 
traffic into rival channels, that a further improvement in 
this respect is to be expected. To any considerable 
degree this is dependent on unification, with its elimina- 
tion of wastes and injustices and its accompaniment of a 
sound credit on which to raise new money. As to taxes, 
we cannot look forward to a decrease as far as can be fore- 
told 
Without the prospect of a pronounced increase in 
volume of traffic and rates and a decrease in expenses and 
taxes, the combined railroads of the nation, therefore, 
have little reason to expect that their combined net 
operating income will get back to that of the halcyon 
days of 1929, when it reached a peak of $1,263,000,000. 
[he average for the past eight years, 1931-1938, inclu- 
sive, was a little less than $500,000,000, or say half the 
net for the year 1916 ($1,058,506,000), when the invest- 
ment in road and equipment was but two-thirds its 1937 
level of $25,636,000,000. While the investment has 
gone up some $8,000,000,000, or nearly 50 per cent, the 
net operating income has gone down 50 per cent. 


RAILROADS “‘FALLING INTO DECAY” 


For the first five months of the current year the net 
operating income for Class I roads is materially above 
what it was in 1938, but far less than in any of the pre- 
ceding four years. Even with the addition of non-rail- 
road income to their half-billion-dollar net railway oper 
ating income, and the making of various adjustments of 
income and outgo, the railroads as a whole under private 
whership have barely, if at all, enough to meet their 
lixed obligations (See Statistics of Railways in the United 
ales, Interstate Commerce Commission 1937, pp. s-78, 
sS2, and s-S5). Two-thirds of them are in financial 
lifficulties and their properties are not kept up. With 
ut an ample cushion in the form of equities—venture 
capital —their credit is destroyed. And without a sound 
credit, the railroads, severally and collectively, are falling 
into decay of which the country too slowly is becoming 
aware 

(he menace inherent in this decay becomes apparent 
when it is realized that between 1929 and 1937 the num 
ver and aggregate capacity of Class I railway equipment 
have lallen away to the extent of 23.4 per cent and 15.5 
per cent, respectively, in steam locomotives; 23.5 and 
‘‘.0 per cent, respectively, in freight cars; 22.1 per cent 
in the number of passenger-train cars; and 18.1 per cent 
in the number of pieces of floating equipment. What is 
“vent worse, the obsolescence of the equipment remaining 
on hand has become intensified. Should the freight in 
the fall of 1939 approach that of 1937, it is estimated that 
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there will be a shortage of more than 200,000 cars for 
handling the business. No manufacturing industry of 
magnitude could expect to succeed under such conditions, 
let alone one on which the country depends for the circu 
lation of its life blood. It has been estimated that an 
annual expenditure of a billion dollars for several years 
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will be necessary for the rehabilitation and improvement 
of the railroads as a whole, in order that they may meet 
the needs of the public and get abreast of their com 
petitors. 

With their credit gone, or largely so, as instanced in 
the recent dropping of nearly $900,000,000 of their issues 
from the savings bank lists of New York State, the 
nation’s railroads as a private institution are in no posi 
tion adequately to serve the public and to make a profit, 
nor does their past record for nearly a quarter of a cen 
tury give promise that they ever will be as of old. Such 
bills as have been introduced in Congress to put them on 
their feet have not gone to the roots of the problem. 
Regulation of diet will not save the patients from 
starvation if they lack sufficient food. Should the 
country have its hoped-for recrudescence of prosperity, or 
should war come upon us, the railroads’ inability to carry 
the increased load would be disastrous. 

If the reasoning here set forth is sound, the taking over 
of the railroads by the nation, and their unification 
through the agency of a ‘federal railway authority, 
would seem to be inescapable. It will be said that this 
is the policy of the defeatist lacking courage to “‘keep up 
the good fight.’’ It will also be said that such a course 
spells socialism on a spreading scale, although that cry 
has not been raised in the pending public taking of the 
rapid transit facilities in New York City, or in connection 
with the activities of the Port of New York Authority. 
Another point that will be raised, and very properly, is 
that the dead hand of bureaucracy will kill the emulation 
and initiative that go with profit seeking. 
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One may ask in answer to this very natural opposition 
to nationalization, What else can be done? And if it is 
admitted that there is no alternative, should it not be 
conceded that the country must make the best of what 
many will consider a bad bargain and guide the drifting 
bark as far as possible toward safety? Otherwise, the 
writer believes, it will be on the rocks, with further ruin 
to investors, increasing unemployment, continued loss of 
purchasing power, and a growing failure by the railroads 
to measure up to the demands made upon them by the 
public. 

That the federalized railroads could be made self- 
supporting seems entirely possible. The annual net 
railway operating income for the past eight years has 
averaged a little less than $500,000,000—say, 3 per cent 
on $16,600,000,000 or 2'/s per cent on $20,000,000,000. 
The total net capital outstanding in 1937 was 
$18,319,002,557, consisting of $7,068,862,752 in stock and 
$11,250,139,805 in unmatured funded debt (Statistics of 
Railways in the United States, Interstate Commerce Com- 
mission 1937, pages 46 and 58). The “final” value of 
Class I carriers’ properties on January 1, 1937, was 
found by the Interstate Commerce Commission to be 
$19,972,000,000 (Ibid., p. s-76). The present market 

value is, of course, far less. Should it prove possible for 
the proposed Authority to exchange its securities on some 
fair basis for those of the railroads outstanding, with 
enough left over for rehabilitation, the unified system 
thus could stand on its own feet besides continuing to pay 
taxes as at present. Then, with the economies that have 
been mentioned, there is ground for the hope that enough 
net income would be earned to pay interest not only on 
the purchase price and cost of rehabilitation but also on 
the additional capital required for improvements. At 
least this does not appear to be an unduly rosy prospect 
when it is considered that it is based on the average of the 
actual earnings during eight years of the depression, 
coupled with an upturn estimated on the basis of the new 
conditions. 


SUGGESTED PROCEDURE FOR NATIONALIZATION 


In the belief that no time should be lost in meeting 
this situation head on, the suggestion is here made that 
Congress should enact legislation that would have for its 
‘ ybject S 


1. The creation of a non-profit-making public corporation, to 
be termed, say, the Federal Railway Authority, with a cooperative 
board of 25 members, made up in equal numbers of representatives 
of the five interests involved—-managements, employees, investors, 
shippers, and the public at large. The selection of the five mem- 
bers representing each interest would be made by the President 
from panels submitted to him by the national bodies most suitable 
for the purpose. One of the members of the board elected chair- 
man would serve as the executive to carry out its policies. Co- 
operation would be the aim, with the interests of the public para- 
mount. 

2. The establishment of special courts for the determination of 
the fair value of the various railroads, as a basis for an exchange of 
their securities for those of the Authority. 

3. The adoption of a nation-wide organization for administering 
and operating the railroads, under, say, five regional boards, con- 
stituted as in the case of the central board to which they would 
report; each such regional board to have jurisdiction over five 
system boards of a similar make up, and each of the latter boards 
to have jurisdiction over five district boards of a like nature (see 
Figs. 1 and 2). In this manner the policies of the central board 
would be generally observed; authority and responsibility would 
be properly delegated and decentralized; cooperation and effi- 
ciency would be fostered; and an esprit de corps would be created 
through promotions for merit. 

4. The immediate taking over of the railroads by the Authority 
upon the working out of the nation-wide organization, first on a 
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temporary rental basis, such as was adopted when they wer: aken 
over during the World War, and then as owner upon the completion 
of the valuations and the exchange of securities as mentioned In 
this way delay in consummating the transfer from private t, 
national control would be avoided. 

5. A survey of the entire railroad situation with a view to de. 
ciding which of the railroad mileage properly should be aban- 
doned; the extent to which the rehabilitation of roadbed, tracks 
and equipment should be undertaken and improvements made: 
and the amount of money that should be appropriated for these 
purposes from proceeds of the sale of the Authority’s securities 

6. A study of the rate fabric to determine what adjustments 
should be made to prevent dislocations of industry and regiona] 
injustices, to stimulate the interchange of persons and Property 
between all parts of the country, and to foster foreign trade. 

7. The making of special reports to the President and Congress 
with particular reference to improvements and rate adjustments 
requiring their action in the nation’s interest; also monthly and 
annual reports of the kind now made by railroad companies to the 
Interstate Commerce Commission. 


With the attainment of these objectives, and a realiza- 
tion of the benefits fairly to be expected, there would be 
no burden to be borne by the government for having 
taken over the railroads. Then if the abandonment of 
unnecessary lines and branches, and the rehabilitation 
and improvement of roadbed, tracks, and equipment, 
should result in considerable economies and increased 
traffic, it might become possible to effect a pronounced 
lowering in passenger and freight rates and a resulting 
further increase in the volume of traffic. Or it is possible 
that Congress, in its desire still further to reduce rates in 
the interest of the public at large and of foreign trade, 
might do as has been done in the case of highways, water- 
ways, and airways—write off that portion of the railroad 
investment chargeable to right of way, channels of move- 
ment, and terminals. This, if done, would be in the 
expectation that the resulting increased burden of taxa- 
tion would be more than offset by the country’s quick- 
ened tempo. 

In summing up it is to be said (1) that the disease from 
which the railroads are suffering cannot be cured by piece- 
meal attempts to bring relief to their constituent parts; 
(2) that of the two alternatives—tregional consolidation 
and a nation-wide unification—the latter is the only one 
that can be effected with the required speed, integrity, 
unselfishness, and permanence; and (3) that unification, 
soundly planned as a cooperative enterprise and taken in 
time, should be free from the evils of favoritism and 
bureaucracy and should result in a quickened flow of 
traffic. 


COORDINATION WITH OTHER TRANSPORT MEDIA 


In solving the railroad problem, sight must not be lost 
of a similar need in the case of waterways, highways, air- 
ways, and pipelines. They call for a solution along much 
the same lines—a central cooperative board with its 
subordinate boards—all five kinds of transportation to 
be brought together by means of coordinating boards 
on which they would have representation. The top ©o- 
ordinating board, to be known, say, as the National 
Transport Administration, and those beneath it, acting 
jointly in the interests of managements, employees, i 
vestors, shippers, and the public at large, would establish 
policies applicable to transportation as a whole, including 
the assignment of traffic to the means of movement for 
which it is best suited. 

It will no doubt be said that the remedy here proposed 
is desperate indeed—and so it is. But so also is the dis 
ease. A speedy major operation is in order to save the 
patient's life. Perhaps another and worthier surge0" 
will point out a better way. 
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Air Raid Precautions: an Engineering Problem 
Plans for Structural Protection Against Bombs, and Other Phases of Work of British “A.R.P.”’ 


By W. J. QuENTIN, Assoc. M. Am. Soc. C.E. 


Mayor, Mitirary INTELLIGENCE—ReEserve, U. S. ARMy; RESEARCH AND Recorps SECTION, 
Bureau or Yarps AND Docks, Wasnincton, D.C. 


air raid protection were pro- 

mulgated in France and 
Germany in 1935. These regula- 
tions are mainly concerned with 
measures Of collective protection 
against poison gases; structural 
methods are treated rather vaguely, 
and it is not known to what extent 
these ordinances have been en- 
forced. The recent Japanese Air 
Defense ordinances of February 
1939 are slightly more specific; 
they define such terms as “‘bullet- 
proof roofs and floors’’ and ‘“‘de- 
fense doors,” but on the whole 
their tenor is vague, and their 
enforcement is relegated to the 
local _prefects. In England, on 
the other hand, the efforts towards 
devising and perfecting structural 
means of _ self-protection have 
grown to become a nation-wide 
movement, termed “A.R.P.” (Air 
Raid Precautions). The very fact 
that A.R.P. is not the outcome of 
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RANTING at the outset that no 

building can be made absolutely 
gas proof, and that it is impracticable 
to provide structural resistance against 
the effects of the heavier types of bombs, 
the British A.R.P. has concentrated on 
activities that will provide ‘‘relative’’ 
protection for vast numbers of people. 
Important phases of this work, as de- 
scribed here, include the preparing of 
Specifications for underground shelters, 
for adapting existing buildings as shel- 
ters, and for construction of new build- 
ings. It is of special interest that 
British plans for air raid precautions 
are the outgrowth of voluntary activities 
on the part of various engineering organi- 
zations—among them the Institution of 
Civil Engineers—and that since the 
establishment of the A.R.P. Department 
of the Home Office, a committee repre- 
senting these organizations has continu- 
ously functioned in an advisory capacity. 
Major Quentin’s article is abridged from 
a general study of civilian air raid pre- 
cautions made for the Bureau of Yards 


removal of hundreds of thousands of 
persons from London and other large 
cities presented a problem in traffic 
engineering of major importance. 

Despite the evacuation, by far the 
greater part of the inhabitants of 
London will have to remain to ‘‘carry 
on.” To provide suitable shelters 
for them is the principal task of the 
A.R.P. Department. Considering 
that protection against penetration 
of a medium-size high-explosive 
bomb is afforded by 15 ft of con- 
crete, of which the upper 5 ft count 
as resistance against penetration 
proper and the remaining 10 ft 
against the results of the subsequent 
explosion, it was a task that at first 
seemed rather hopeless. However, 
in the light of study of the history 
of Barcelona during the recent air 
raids, the problem became less dis- 
couraging. 

At the beginning of the air raids, 
Barcelona had a population of about 
2'/, millions due to the influx of 





arbitrary government ordinances, 
but a step-by-step evolution, makes 
this movement an interesting object of study in con- 
nection with air raid protection in general. 


ORIGIN AND DEVELOPMENT OF A.R.P. 


During the critical period of September 1938, vast 
systems of trenches were built by the government in 
the public parks of London. Professional engineers, 
recognizing the inadequacy of these works from service 
experience during the World War, started discussions 
of this project in their professional societies, which in 
turn constituted themselves as joint agencies, sub- 
mitting defense plans, and stressing the necessity of 
centralization of the control of air raid precautions. 
These sustained activities of the British engineering 
societies finally resulted in the establishment of the 
Air Raid Precautions Department of the Home Office, 
with an advisory committee representing the Institution 
ot Civil Engineers, the Royal Institute of British Archi- 
tects, the Institution of Structural Engineers, the In- 
stitute of Municipal and County. Engineers, and others. 
Thus A.R.P. became definitely an engineering problem. 

In some of its phases, A.R.P. is apparently only loosely 


connected with engineering. Emergency measures for 
reducing fire risk are mainly a matter of intensifying the 
Precautions taken in ordinary times. Similarly, the 
handling of casualties through the stages of mobile 
irst-aid parties, first-aid posts, and ambulance service 


to base hospitals has also more the character of an 
°perational function. At first glance, the policy of 
“vacuation may also be regarded as purely operational; 
but on closer analysis it becomes evident that the recent 
$97 
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refugees—nearly double its ordinary 
number. Less than a year before 
its surrender, each air raid caused several hundred casu- 
alties, and at the end of the siege hardly any. During 
the latter period of the siege 455 high-explosive bombs, 
dropped in the course of five days and weighing from 
10 to 250 Ib each, resulted in only two persons being 
killed and 10 wounded, and nearly all these casualties 
were people engaged in voluntary ambulance work. 
No better proof could be expected of the relative 
efficacy of man-made shelters. 

At the beginning of the siege nothing was done by 
the authorities to protect the inhabitants, and the 
latter very naturally followed the human tendency of 
seeking a ‘‘funk hole” in the ground. They found that 
an ordinary basement offered only poor shelter, but that 
by digging to a depth of 45 ft they were safe, deriving 
protection from the buildings, or their ruins, above. 
The next step was to establish communication galleries 
from house to house. Finally a system of galleries, 
with more or less refined revetment, was evolved for 
many city blocks, 45 ft or more below the ground. 
This defense system, originating in the crude attempts of 
civilians towards self-preservation, proved effective 
and convinced the government authorities that, with 
improved design, the construction of shelters could be 
facilitated, bringing collective protection into the range 
of practicability. Ultimately a sufficient number of mass 
shelters was available so that a person at no time was 
farther than 500 ft from the adit to some effective refuge. 

These structures were of the cut-and-cover type, 
either entirely below ground, or partially so, several 
feet of the excavated earth being utilized to cover the 
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energy. 
In view of the possibility of a panic, -— 
the floor plan was kept extremely 
simple and symmetrical. Entrances 
to the shelters were located on the 
sidewalks and had at least two right 
angle turns in the ramp leading to 
the shelter below. Numerous exits 
were provided. The shelters were 
lighted from the city mains; aux 
iliary batteries were kept charged 
for emergency purposes. First-aid 
rooms, tool room, and lavatories 
were included in each unit; chemical 
closets were installed, since the 
shelters were too deep to drain into 
the sewer system. As the raiders did not use gas bombs, 
natural ventilation of the shelters was sufficient. The 
average allotment of space was 5'/, cu yd per person 
The conclusions drawn from the effective protective 
measures in Barcelona have dispelled the formerly 
popular idea that air raids would make a shambles of a 
modern large city; they have proved, on the contrary, 
that even with a very moderate complement of anti- 
aircraft artillery, able only to protect vital centers, the 
life of a large city will not be severely disturbed by air 
raids provided the population can be furnished relatively 
secure refuge during the intermittent raids themselves. 
However, the engineering committee of the A.R.P. 
Department is not prepared to adopt the Barcelona 
design in detail. It is true that A.R.P. has sponsored 
the construction of deep bomb-proof shelters under the 
buildings of some of the government departments and 
industrial concerns, but for various reasons it is opposed 
to deep air raid shelters for the mass of the population. 
Recently a firm of constructional engineers exhibited 
a model in London, illustrating their scheme of construct- 
ing underground tubes 7 ft in diameter, lined with 
waterproof concrete, traced under the squares and main 
thoroughfares of the city. The A.R.P. committee 
estimates that for purposes of proper ventilation in 
presence of poison gas, a 12-ft tunnel would be the 
minimum size, and that the construction of 16 miles of 
such tunnel, as proposed by that firm of contractors, 
would require at least two years and would not ac 
commodate more than 160,000 persons. Moreover, 
from a structural standpoint, deep shelters are not suit- 
able in many parts of London, where the subsoil is 
mainly blue clay, overlain by quantities of water. 
Under different geological conditions, and if designed 
for moderate magnitudes, deep shelters are no doubt 
suitable; they are, in fact, in the course of construction 
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GENERAL PLAN 


BLOCK SYSTEM OF TRENCH SHELTERS, DeE- 
SIGNED TO ACCOMMODATE 1,200 PERSONS 
ON AN AcRE oF GROUND 


and the outside of the steel arches 
covered over with corrugated steel 
sheets. Access is provided through 
gently inclined tunnels; full occupa 
tion can be effected within a few 
minutes after an alarm. Ventilation 
is supplied by a series of holes ex 
tended by tubes to 18 ft above the 
ground, this height being considered 
sufficient to be clear of any surface 
concentration of gas. 

The A.R.P. committee, in all its 
projects, favors the principle of dis- 
persion, which implies that shelters 
shall be provided where the people 
live or work, or in close vicinity 
thereto, always avoiding undue concentrations. For 
this reason, for reasons of excessive expense, length 
of construction period, difficulty of gas-proofing, inter 
ference with gas and water mains, and impossibility of 
keeping locations secret from foreign observers, deep 
air raid shelters are not approved by the A.R.P. au 
thorities. Tentative plans have been made by the Home 
Office for the construction of shelters of an average 
capacity of 50 persons only, each unit consisting of a 
gas lock, shelter chamber proper, and lavatory—with 
gas-tight joints for all openings. An air space of 106 
cu ft is allotted to each occupant, reduced to 35 cu ft 
when artificial ventilation is provided. The suction 
vent for the fresh-air duct will be located from 9 to 16 
ft above ground level; the incoming air will be filtered 
by passing through containers of chemicals. The air- 
supply system, when using artificial ventilation, is 
designed to furnish 0.7 to 1.06 cu ft per min for in 
active occupants, and up to 3.5 cu ft per min for 
occupants who have to continue their occupations 
Apparently these shelters have not passed the stage of 
research. 


SUMMARY OF DEFINITE ACHIEVEMENTS 


At the present stage [prior to the outbreak of war 
Ed.], after an expenditure of about a hundred million 
dollars, the definite achievements of A.R.P. may be 
classified as follows: 

|. Organization of A.R.P. service personnel. 

2. Procurement of gas masks for the entire civilia! 
population. 

3. Instructions for adaptation of trenches as 4 
raid shelters. 

4. Issue of “‘tin-huts.”’ 

5. Instructions for construction of new buildings 
according to A.R.P. building code. 
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(. Instructions for adaptation of existing buildings 
as all raid shelters. 

Of these, space will permit the discussion of only the 
last two in detail. 

Considerations governing the adaptation of existing 
buildings and the construction of new ones are similar 
in many respects. From the earliest studies of these 
principles it became evident that A.R.P. specifications 
would always be governed by two definite limitations: 
First, no building can be made absolutely gas-proof; 
second, it is beyond the limits of practicability to pro- 
vide structural resistance against the effects of the 
heavier types of bombs. 

Actual tests demonstrated that a brick house, which 
had been made reasonably airtight, was penetrated by 
chlorine gas within seven minutes to such an intensity 
that the occupants had to put on their gas masks. 
Phosgene will be more effective than chlorine, and it 
must be expected that gas bombs will be dropped in 
conjunction with high explosive bombs—which will 
nullify most efforts towards air-tightening of houses. 
Gas masks will consequently be required for occupants 
even of improved buildings. 

Ne such simple solution has been found for the sec- 
ond problem—the protection of buildings against 
heavy bombs. Only deep bomb-proof shelters afford 
protection against direct hits. A 22-in. reinforced- 
concrete roof slab of a building would resist a light 
high-explosive bomb weighing 25 Ib, but would be pierced 
by any bomb heavier than that. The exterior walls of 
a house would have to be of reinforced concrete, 3 to 
| ft thick, to resist the blast and splinter effects of a 
500-lb bomb bursting at a distance of 10 ft from the 
house, but they would be inadequate to resist the effects 
of the explosion of a heavier bomb weighing, say, 660 
lb, not to mention the heaviest, of 2,000 Ib or more. 


CODE RECOMMENDATIONS FOR NEW BUILDINGS 


In order to stay within the limits of practicability, 
both from an economic and a structural standpoint, 
A.R.P. arrived at a compromise in specifying that roofs 
should provide resistance against direct hits by incen- 
diary bombs, commonly weighing 2'/, lb, and that ex- 
terior walls should resist the blast and splinter effects 
of a common-purpose high-explosive bomb, weighing 
about 500 Ib, bursting at a distance of 50 ft from the 
building. 

Systematic tests have proved that roof slabs of re- 
inforeed concrete, 4'/p in. thick, will resist the direct 
hit of a 2'/4-Ib incendiary bomb, and that the explosive 
eflects, other than from a direct hit, upon walls exerted 
by a 500-lb bomb bursting at 50 ft from a building are 
resisted by 1'/, in. of structural steel, or 13'/2 in. of 
brick set in cement mortar, or 15 in. of plain concrete, 
or 12 in. of reinforced concrete, or a revetment of 2/2 
it of sand, or by a proportionate thickness of a combi- 
nation of these materials. 

On the basis of tliese considerations the A.R.P. 
building specifications intend: 

|. To provide resistance against penetration by the 
smallest type of incendiary bomb; 

2. To prevent and minimize the spread of fire caused 
by incendiary bombs; 

». To reduce the damage caused by the demolition 
ol the upper part of buildings; 

_4. To prevent and minimize damage to buildings by 
me lb explosive bombs bursting at a distance of not less 
than 50 ft. 

For preventing or minimizing the spread of fire caused 
by ine: ndiary bombs, a roof slab of 4'/2-in. reinforced 


Civit ENGINEERING for October 1939 599 


concrete gives definite protection. A layer of sand 2 
or 3 in. thick on weaker roofs will afford a fair degree of 
protection, probably exclusive of penetration. It is 
recommended that all combustible articles be removed 


4 SUGGESTION FOR PROVISION OF SHELTERS 
IN A FRAMED WAREHOUSE BUILDING 
Additional Strutting of Ceilings, 
and Partitions to Give Lateral 
Protection, Recommended in 
Positions Shown 
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from the upper floors of houses and that these floors be 
covered with a layer of sand. 

To reduce damage caused by demolition of the upper 
part of buildings, a distinctive structural feature—the 
demolition slab—has been introduced. This slab is a 
heavy, strongly reinforced concrete floor, intended to 
sustain the dynamic and static loads occasioned by the 
collapse of floors above it in consequence of direct hits. 
It is recommended that the demolition slab for build- 
ings of solid construction with thick interior walls, 
cross-walls, and partition walls be designed to carry 
loads of 200, 300, or 400 Ib per sq ft, when there are, 
respectively, 2, 3, or 4 stories above the demolition floor. 
The demolition floor may be located over the basement, 
preferably not higher than the third story, and will 
serve to some extent as a detonation slab. 

A departure from the conventional type of reinforced 
concrete floors is being studied. A higher steel ratio 
seems desirable, and instead of the zonal reinforcement 
by upper and lower rods, an additional system of ver- 
tical grid reinforcement of expanded metal is under 
consideration in order to improve the bond, which, ac- 
cording to tests, is the first cause of failure of reinforced 
concrete under the vibratory effect of explosions. The 
Japanese ordinances prescribe a distance of less than 
6 in. between horizontal rods, with steel chords ar- 
ranged zigzag in the upper and lower parts of slabs and 
welded to the main reinforcement. 

In general, the design of all new buildings should 
embody the principles that will minimize destruction 
due to earthquakes; among other features this implies 
that exterior walls should not be load-bearing. En- 
closed courts increase the effect of blast and should be 
avoided. All unnecessary protuberances (such as bal- 
conies) are also objectionable. 

There are no principles of construction that will save 
windows. Plain glass windows will splinter under 
blast and are a definite hazard; wire netting inclosed 
in the panes will minimize, but not eliminate, this risk. 
Tests have been made with plywood replacing windows, 
and it was found that, although the plywood was not 
destroyed by an explosive blast, the window frame was 
blown out. To reduce the effect of splinters entering 
rooms through windows from outside, it is considered 
sound design to reduce the size of windows in general, 
to have the sill 6 ft above floor level, and to make the 
horizontal dimension of windows the larger one. 

Beyond these specifications for thickness of roof, 
exterior walls, and demolition slab, and the general 
instructions regarding design, no definite standards 

















600 Civit ENGINEERING for October 1939 


have been prescribed by the A.R.P. committee, since 
each building presents a special problem. Structures 
have actually been erected more or less in accordance 
with A.R.P. recommendations, and it appears that the 
cost for embodying these rules in the design of a new struc- 
ture may be about 9 per cent of the total cost. 

An important additional problem of A.R.P. is the 
maintenance of water supply for personal and industrial 
uses as well as for fire-fighting purposes. A full-size 
test, with typical London mains, subjected to the ex- 
plosion of a 500-Ib bomb, demonstrated that at a con- 
siderable distance from the point of explosion all non- 
ferrous mains were shattered, cast-iron mains were 
breached locally only, and steel mains suffered damage 
at the joints in various places. The extent of the danger 
zone varies with the kind of pavement, the soil, and the 
depth of location of the pipe, and cannot be stated in 
definite terms. The vulnerability of the water system 
is fully recognized, and the localization of the effects of 
damage will be managed by an increase in the number 
of hydrants and valves. 

The A.R.P. regulations and plans discussed in the 
preceding paragraphs do not make any provisions for 
that great portion of city dwellers who neither live in 
new houses, improved by A.R.P. building codes, nor 
in houses with sufficient area of yard or garden to qualify 
for tin-huts. In the original stages of protective plan- 
ning for existing buildings, A.R.P. recommended a 
strengthening of the basement ceiling, with strong 
shoring, as in mining practice, to support the increased 
weight. This design was a makeshift, and the need for 
improvement on the basis of tests was obviously urgent 
in order to avoid the depressing psychological effect of 
the clumsy, unconventional structural members, which 
would have been a constant reminder of the ever-present 
danger of raids for the bulk of the population. 

Use of sandbags on the outside of basement walls, in 
layers of 2'/»-ft thickness, cannot be eliminated for the 
protection of brick walls of the thickness prevailing in 
London, and sandbags still form a handy means of 
covering basement windows, when overlapping the 
opening by 12 in. For interior protection, however, 
a standard design has now been produced, which avoids 
the objectionable features of the shoring previously 
recommended. This new design consists of corrugated 
steel plates which can be screwed to the ceiling joists 
and covered with fireproof plaster boarding, the whole 
being spray-painted to make a ceiling of almost normal 
appearance. Tubular steel supports will be provided 
and kept in store until an emergency, when they can 
be fixed in about 20 minutes; the steel bases on which 
they will be erected are adjustable by screws. These 
supports will be produced in varying lengths to suit 
basements of any height. This design has been tested 
in buildings subjected to actual explosions. Some types 
of houses will not be suitable for this type of protection, 
and in this case neighboring buildings that can be suitably 
reinforced will be selected as communal shelters. Until 
continued A.R.P. research work brings out further im- 
provements, this type of reinforced basement and the 
tin-huts will constitute the shelter available to the great 
bulk of the people of London. The protection they afford 
is admittedly only relative. 

A.R.P. HAS BEEN SCATHINGLY CRITICIZED 

A.R.P. has been subjected to scathing criticism in 

its home country and has been charged with failure on 


the following counts: 
1. With the exception of a comparatively small 
number of deep bomb-proof shelters, no complete over- 
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head protection against direct hits by even smal] ized 
high-explosive bombs has been evolved. 

2. No lateral protection is afforded against blast anq 
splinter effect from bombs heavier than 509 Ib. 

3. No effective structural protection against poison 
gases is provided. 

A.R.P. admits that these charges are true and that 
it has only achieved ‘‘relative”’ protection for the popu. 
lation of London for these reasons: 

|. The engineering project of sheltering six million 
people, who remain after 1'/, million have been evacy. 
ated, is a problem too immense to be solved in less 
than years of planning and construction. 

2. It anticipated (correctly) an early emergency, 
and deemed it preferable to provide relative shelter for 
the majority, rather than complete security for a few. 

An examination of these claims and counter-claims 
may be made from two standpoints—(a@) that of plain 
engineering, and (6) that of national defense—as follows: 

(a) Applying the principles of engineering, some 
critics have stated that the entire A.R.P. project works 
with a factor of safety less than unity. These engineers 
should remember that many a bridge or similar engineer- 
ing structure, meticulously designed with generous 
“factors of safety,”’ has failed because, as an entity, it 
had a safety factor less than unity when unforeseen or 
underestimated forces of destruction came into play 
A.R.P. faces no such unforeseen forces; the experiments 
on the proving grounds have clearly outlined them in 
detail, and A.R.P. courageously propagates this knowl- 
edge to the public. Further, the engineer will realize 
the scope of a project postulating absolute overhead 
protection against direct hits, when he contemplates 
that all suburban houses, targets on which a raider 
would not waste ammunition, must receive heavy 
structural protection, not against the raider, but against 
descending fragments of shells of the anti-aircraft defense. 

(6) Viewing the controversy as a problem of national 
defense, an analogy in another phase of the defense 
system might be pointed out. A battleship is fairly 
immune against 6-in. shells, but may be sunk by a few 
12-in. shells, as most critics, contemporaries of the 
Battle of Jutland, must remember. Yet no sane person 
will advocate discontinuing the building of battleships 
on the basis of this argument. 


EVALUATING THE CRITICS AND THE ORIGINATORS OF A.R.?. 


On the whole, the detractors of A.R.P. are amateur 
military experts, or contractors eager for individual gain 
rather than conscious of public interest, or timid souls 
unwilling to assume the responsibility that national 
defense imposes upon every citizen. On the other 
hand, the originators of A.R.P., who by their voluntary 
efforts brought about the present degree of protection, 
are outstanding engineers, able to study and digest the 
lessons of proving-ground experiments and of the ai 
raids of recent years. That these engineers, in the 
comparatively short period of their activities, lave 
achieved concrete, if not wholly satisfactory, results, 's 
admitted by their critics, and it may be anticipated that, 
with continued research work and with the steady 
crease of government support, they may eventually 
narrow the margin between relative and complete pro 
tection to such an extent that A.R.P. may be trans 
literated as “Air Raid Protection” rather than the modest 
“Air Raid Precautions,” to which they now lay claim 

[Illustrations accompanying this article are [0m 
“Air Raid Shelters for Persons Working in Factores 
and Commercial Buildings,”” a pamphlet published Dy 
H.M. Stationery Office, London. } 
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Progress of Earthquake-Resistant Design 


By Henry D. Dewe.r 


MemMseR AMERICAN Society or Civit ENGINEERS 
Consuttine Civic Encineer, Dewett anv Eart, SAN Francisco, Cauir. 


paratively short history of seis- 

mology and seismic design that 
progress im this field can be ade- 
quately appreciated. Such a review 
may well be divided into four per- 
iods: (1) 1880 to 1906 (the date of 
the San Francisco earthquake) ; (2) 
1906 to 1923 or 1925 (the dates, 
respectively, of the Tokyo and 
Santa Barbara earthquakes); (3) 
1925 to 1933 (the year of the Long 
Beach earthquake); and (4) 1933 
to the present time. 

Certain names are preeminent in 
connection with the studies of the effect of earthquakes 
on structures made prior to the San Francisco earth- 
quake. Perhaps the first is that of the great English 
scientist, John Milne, who was invited to Japan in 1875 
by the Emperor to teach mining and geology and who 
in ISSO formed the Seismological Society of Japan. For 
|5 years thereafter he contributed much to our knowl- 
edge of earthquakes and their effect on structures, and 
it is to him we owe the invention and use of the shaking 
table for the study of earthquake effects. Other eminent 
seismologists of those early days were Seikei Sekiya 
and Fusechi Omori. 

Some of the important conclusions of these early 
Japanese investigators were generally accepted without 
question by American engineers until about 1928, 
when the results obtained from more precise instru- 
ments aud more extensive study began to cast doubt 
upon their validity. These conclusions, however, are 
worth recording as representing the first step in the 
study of earthquake-resistant design. They may be 
summarized as follows: 


[ is only by reviewing the com- IT N recent years there has been much 


present knowledge. 


Structures should be made homogeneous as far as possible, 
with all parts firmly tied together. 

2. An earthquake wave may be assumed, for purposes of study, 
to have a simple harmonic motion. 

rhe destructive force of an earthquake may be measured by 
its acceleration, and the maximum acceleration of an earthquake 
may be estimated from the forces required to overturn stone 
lanterns and other objects. 

+. The acceleration and amplitude of an earthquake and the 
damage done by an earthquake are much greater in alluvial soil 
than on firm ground. 

). The acceleration and amplitude of an earthquake are much 
greater at the surface of the ground than at an appreciable distance 
below the surface. 

Short columns or piers having periods not greater than that 
| the earthquake suffer the greatest damage near the base, while 


‘all structures, such as tall chimneys, behave as though the earth- 
juake force acted impulsively at a center of percussion. Omori 
stated that his observations showéd that tall, free-standing chim- 


heys generally broke, not near their base, but at two-thirds of their 
height 

‘he period of a destructive earthquake varies from '/, to 
1/2 Seconds, 

5. Ihe direction of maximum horizontal motion of an earth- 
juake is normal to the line joining the station of observation with 
+h . 
fe epicenter of the earthquake, and the greatest movement is 
due to transverse vibrations. 


advance in that phase of structural de- 
sign that has to do with making build- 
ings earthquake resistant. 
research have been translated rapidly into 
practice, and the result has been to 
greatly increase the safety of structures in 
regions where quakes occur. Mr. Dewell 
here traces step by step the sixty-year de- 
velopment of modern concepts of seismic 
design, concluding with a summary of 
This paper was on 
the program of the Structural Division at 
the Society's 1939 Annual Convention. 


In California the interest of engi- 
neers in earthquake-resistant design 
may be said to have begun with 
the great San Francisco earthquake 
of 1906. A committee of the San 
Francisco Association of Members 
of the American Society of Civil 
Engineers, the forerunner of the San 
Francisco Section of the Society, 
made an extensive study of this 
earthquake and its effects. The 
committee’s comprehensive report 
was published in the TRANSACTIONS 
of the Society (Vol. 59, 1907), and 
their conclusions were reflected in 
the structural design of buildings for many years there- 
after. It is to be remembered that in 1906 reinforced 
concrete was in its infancy, that reinforced concrete 
buildings were not allowed in San Francisco, and that 
there were but few in the adjacent cities. 


Theory and 


DEVELOPMENTS AFTER THE SAN FRANCISCO QUAKE 


Abstracts from the report of this committee are here 
recorded as indicating the second definite progressive 
step in earthquake-resistant design: 


1. ‘Sufficient evidence is at hand to warrant the statement that 
a building designed with a proper system of bracing to withstand 
wind and a pressure of 30 lb per sq ft will resist safely the stresses 
caused by shock of an intensity equal to that of the recent earth- 
quake.”’ 

2. “The prime requisite of the structure is elasticity. To this 
requirement the building with a timber or steel frame answers very 
well. The reinforced concrete structure does also with exceptions. 
The building of stone, brick, or block construction, having mortar 
joints, does not answer the requirement at all.”’ 

3. ‘‘Foundations did not suffer at all.... The evidence is that 
foundations well built along accepted lines are adequate.” 

4. “It may be questioned whether difference in workmanship 
was not responsible for many of the results. While it is true that 
good workmanship gives better results than ordinary, it is still the 
opinion of the writers that it was mainly a question of design.”’ 

5. “A brick spandrel wall adds little if any to the bracing of a 
steel frame.” 

6. ‘All evidence in the recent shock favors reinforced concrete, 

but the writers are of the opinion that the steel frame offers the 
best solution of the problem.” 
7. “Some discussion has taken place as to the advisability of 
making a monolithic mass under the buildings. Several of these 
have been constructed. ... They are all of relatively small base. 
Buildings of 12 stories and a base of 150 ft with isolated pier 
foundations suffered no more than similar buildings with mono- 
lithic bases.” 

8. ‘‘The writers reiterate the statement that speaking generally, 
buildings of brick walls and wooden interiors cannot be built 
which will not be wrecked in a severe shock, it being a fault of 
design and not of materials or workmanship.” 


The first conclusion relative to the equivalence of a 
wind force has now been discredited, and the author of 
the statement regrets the publicity that has been given 
to it, but the remainder of the conclusions are still 
regarded as essentially sound. 











602 Civit ENGINEERING for October 1939 


After the San Francisco earthquake, for a period of 
1S years, until the Tokyo earthquake of 1923, progress 
was substantially at a standstill. Engineers considered 
that buildings had proper earthquake resistance if they 
had strong, structural-steel frames with wind girders, 





Hore. BUILDING WRECKED IN THE SANTA BARBARA QUAKE (1925) 


Showing Effect of Absence of Anchorage Between Floor Joist 
and Masonry Walls 


gusset-plate connections in the wall spandrels, and some- 
what heavier than standard connections in the interior, 
provided the masonry, brick, or reinforced concrete walls 
were well anchored to the structural frame. The most 
important advance was the fact that members and their 
connections were planned with the thought that they 
would have to resist earthquake shock, although as yet 
no building ordinance mentioned earthquake. In the 
revision of the San Francisco building ordinance, made 
immediately after the earthquake, construction to re- 
sist earthquakes was provided only by subterfuge, such 
as high value of wind pressure and minimum sizes of 
structural members, limitations on dimensions of walls, 
etc. Earthquakes were not to be publicly mentioned. 
The fundamental principles embodied in the design of 
buildings during this period have not yet been discredited 
and are today generally considered to be among the es- 
sentials of seismic design. 


TOKYO QUAKE USHERS IN THIRD PERIOD 


The period from the great Tokyo-Yokohama earth- 
quake, which occurred on September 1, 1923, until the 
Long Beach earthquake on March 10, 1933, is the third 
step in our history. The interest of American engi- 
neers was immediately awakened by the Tokyo disaster 
because for the first time modern buildings of structural 
steel and reinforced concrete had been subjected to the 
forces of a destructive earthquake. A number of Ameri- 
can engineers visited Tokyo and Yokohama and pub- 
lished their impressions and conclusions. The Society 
appointed a special committee of American and Japanese 
engineers to report on the damage and the lessons to be 
learned. 

While the committee was still engaged in this work, 
the Santa Barbara earthquake of June 29, 1925, occurred 
and the interest of American structural engineers was 
intensified. The scope of the committee work was im- 
mediately enlarged, and the title of the committee was 
appropriately changed to Special Committee on the 
Effects of Earthquakes on Engineering Structures. In 
its report the committee endeavored to present, not only 
the factual knowledge of the effect of earthquakes on 
structures, but also the latest thought on seismic design. 


VoL, 9s N 0. Io 

The committee’s attention was directed to the text. 
book of Dr. Tachu Naito, entitled Earthquake-Pro,; 
Construction, which was published just before the Toky, 
earthquake. Its merits were immediately recognizes 
and a translation of the entire text was made and jp. 
cluded in the report. 

Naito’s work has had a profound influence on Structural 
design in California and elsewhere. He was the first 
in so far as the writer knows, to make practical use of 
the principle that a horizontal force on a building with 
Stiff floors is distributed among the structural element; 
of the building in proportion to their relative rigiditie: 
and not in proportion to wall areas or column spacing 
or at the convenience of the designer. He first set fort) 
practical methods of determining the relative rigidities 
of walls, partitions, and structural frames, and pointed 
out that shearing deformations in walls were more jm. 
portant than flexural deformations. He also realize; 
the importance of a symmetrical arrangement of r. 
sisting units. The principle that the centroid of th 
resisting units of a building must coincide with the cey 
troid of mass of the building, if dangerous torsion) 
moments due to earthquake are to be avoided, was 
developed later by California engineers. These funda 
mental principles are as applicable to design for wing 
as for earthquake, and have been accepted by Caij 
fornia engineers as correct structural practice. 

One interesting feature of the committee’s work was 
the measurement of the natural vibration periods of , 
number of tall office buildings in San Francisco, mac 
in 1927 by Dr. Perry Byerly, seismologist of the Uni. 
versity of California. From this small beginning can 
the extensive program of measurements made by th 
U.S. Coast and Geodetic Survey. 


FLEXIBILITY VS. RIGIDITY 


During this period two schools of thought developed 
on the seismic design of buildings. One held to the 
principle of rigidity combined with strength as th 
essential factor; the other held that sufficient strength 
and rigidity were difficult to attain, were unnecessarily 
expensive, and that flexibility was not only an essential 
but also reduced the amount of strength necessary t 
resist earthquake shock. A special case of flexible 
design, known as the flexible first story, was advocated 
Essentially the theory was that the first story of a multi 
storied building should be made so flexible in relation t 
the stiffness of the stories above that the earthqtak: 
motion would be there absorbed; that such smal 
damage as would occur would be confined to the first 
story and that consequently no special construction to 
resist earthquake need be incorporated in the upper 
stories. The tacit assumption was made that the struc 
tural frame would act as if independent of the walls and 
partitions, whereas in practice the first story structural 
frames were in part or in whole built into massive ma 
sonry walls or stiff reinforced concrete walls, so that they 
were incapable of functioning as designed. Todays 
conception of the flexible first-story building is very 
different from that of twelve years ago. It is now recog 
nized that the first story of an office building is usual) 
more flexible than the upper stories and that this flex 
bility does materially lessen, but does not eliminate th 
effect of earthquake on the upper stories. 

At the World Engineering Congress held in Tokyo " 
1929, the seismic design and construction of buildings 
was the major subject of discussion. American nf! 
neers attending this Congress found the Japanese theo 
retical and experimental work, subsidized by the gove™ 
ment, so much in advance of similar work in Americ 
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‘hat t cy accepted the conclusions of the Japanese as 
she bet thought of the day. The majority of Japanese 
engineers were in favor of rigid buildings, as perhaps 
was natural in view of the height limit of 100 ft in Japan, 
which makes this type of construction entirely prac- 

Rigid buildings, designed to withstand accelera- 
from '/9 to '/y of gravity with normal working 
stresses, had survived the great 1923 earthquake without 

ipprec ible damage; and in general the degree of earth- 

quake damage appeared to have been greater in those 
buildings with greater periods of vibration. Conse- 
quently, the Japanese engineers concluded that build- 
ings not exceeding 100 ft in height with periods not 
exceeding */9 second, of proper strength, were capable 
{ withstanding, without appreciable ae an earth- 
juake shock comparable to that of 1923. Contrary to 
Qmori’s conclusion that tall chimneys met to break at 
about two-thirds their height, Japanese engineers as a 
result of a survey concluded that these structures might 
break at any point in their height and that the accelera- 
tion in the upper part might be from 50 to 100 per cent 
greater than the acceleration of the ground. 

In the years following the Tokyo disaster, the well- 
known Japanese engineer, the late Kyoji Suyehiro, as 
well as Tachu Naito, made notable contributions to our 
knowledge of earthquake-resistant design. During these 
vears also, Prof. R. R. Martel, M. Am. Soc. C.E., at the 
California Institute of Technology, was using a small 
shaking table to investigate the action of elemental forms 
{ structures such as rectangular frames, subjected to 
vibration, and correlating these experimental studies with 
theoretical analyses. His work represented then the 
nly American experimental research in seismic design. 

fhe Santa Barbara earthquake resulted in an increase 
in earthquake insurance rates and a requirement on the 
part of financial houses that earth- 
— insurance be a prerequisite to 

iy loans for important new construc- 
tion. Business groups in San Francisco 

and Los Angeles were aroused by these 
requirements, viewing them as possible 
limitations to new construction, and as 
i direct result a new standard building 
code was begun which would take 
cognizance of earthquake risk. This 
building code, then, known as the 
Uniform Building Code—California 
Edition, was sponsored by the Cali- 
iornia Development Association, the 
lorerunner of the present California 
State Chamber of Commerce, and was 
written by technical committees 
appointed by the national engineering, 
architectural, and contracting societies, 
il conjunction with the Pacific Coast 
Building Officials Conference. After 
nearly |3 years of work, this code 

ow known as the Building Code for 
Californi i—has just been published. 

Another direct result of the interest 
in earthquake-resistant design was the 
iauguration of the Vibration Research 
Laboratory at Stanford University in 

926 through the efforts of Dr. Bailey 
W illis, with Lydik S. Jacobsen, profes- 

‘or of mechanical and civil engineering, 
in direct charge. A large shaking 

able, 9 ft by 12 ft, was constructed 
‘or use in these investigations; later 
ther facilities were installed. 
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Mopet Usep To Stupy EARTHQUAKE 
EFFects ON A 16-Story BUILDING 
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About this time it was realized that horizontal tor- 
sional moments could be taken care of by application of 
the principle that all vertical structural elements resist 
torsional moments in proportion to the square of their 
distances from the centroid of resistance, and also in 
proportion to their rigidities. 

In the fall of 1930, in connection with a study by a com- 
mission of the earthquake resistance of a 20-story build- 
ing proposed for San Francisco, Jacobsen constructed 
a model of the building and subjected it to various 
assumed earthquake motions. New and valuable in- 
formation was gained from these tests, and since then 
similar and more extensive tests have been made on 
other models. 


MANY DEVELOPMENTS SINCE 1933 


The Long Beach earthquake of March 10, 1933, 
marks the beginning of the latest step in our history of 
progress. Long Beach contained many modern office 
buildings with frames of structural steel and reinforced 
concrete and consequently it afforded an excellent 
opportunity for study of the effects of an earthquake on 
modern buildings. 

Great damage to schools, particularly those of brick 
construction, disclosed the generally very poor quality 
of construction. Public sentiment was aroused to such 
an extent that the State Legislature passed the Field 
Act, placing the construction and reconstruction of all 
school buildngs under the control and direction of the 
State Division of Architecture, which was instructed to 
draw up suitable rules and regulations governing this 
construction. The Division of Architecture naturally 
and wisely adopted almost in total the engineering por- 
tion of the Uniform Building Code—California Edition, 
calling it ‘““Appendix A”’ of its rules and regulations. 
The name “Appendix A”’ has contin- 
ued and has become almost a byword 
to California engineers and architects. 

At the same time the legislature, 
recognizing the need for state-wide 
protection of buildings, passed the 
Riley Act, under which it is required 
that, excepting farm buildings and 
like structures, all buildings shall be 
designed and constructed to withstand 
a lateral force of 2 per cent of the 
vertical load, or a wind pressure of 
20 Ib per sq ft. 

The defective workmanship exposed 
by the Long Beach earthquake 
created a profound impression through- 
out the state. The necessity for care- 
ful, honest construction and competent 
inspection was for the first time gener- 
ally understood by the public. The 
result has been that good construc- 
tion has been demanded and obtained. 
Also, for the first time realization has 
come that the engineer must be made 
responsible for both the design and 
supervision of construction of struc- 
tures, if protection against earth- 
quakes is to be attained. These are 
the most important advances in build- 
ing construction in California in recent 
years. 

As a result of the enactment of the 
Field Bill, there resulted an extensive 
program of strengthening old schools 
and building new schools throughout 
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California in accordance with the strict regulations of 
the State Division of Architecture. These regulations 
require that buildings three stories or less in height 
which have no moment-resisting frame shall be designed 
and constructed to resist a lateral force of from 6 to 10 
per cent of gravity and that buildings over three stories 
in height, having a moment-resisting frame, shall be 
designed to resist 
a force of from 2 
to 6 per cent of 
gravity. The next 
major California 
earthquake will 
find many build- 
ings with definite 
computed resist- 
ance, and _ there 
will be much val- 
uable information 
available to engi- 
neers. 

The strong mo- 
tion program of 
the U.S. Coastand 
Geodetic Survey, begun in 1931, was much increased in 
scope and was renamed the California Seismological 
Program. Accelerographs, displacement meters, and 
seismographs were installed at strategic points through- 
out California and in other Western states, and periods 
of both natural and forced vibrations were determined 
for buildings, bridge piers, water tanks, and dams. To 
date 1,200 observations have been made on 400 buildings, 
150 on 41 tanks, and 200 on special structures. In this 
work a portable ground and building shaker was developed 
at Stanford University by Jacobsen, and many of the 
observations have been made with this machine on build- 
ings, dams, and bridges. Some 500 tests have also been 
made of ground vibrations. 

A special study of the damage done to Class C masonry 
buildings by the Long Beach earthquake was made 
under the supervision of Martel, in addition to his con- 
tinued experiments with the shaking table. At Stan- 
ford University Jacobsen has continued and extended 
his studies of the effects of vibrations on models of 
buildings and of dams and reservoirs. 

At the Massachusetts Institute of Technology, Arthur 
C. Ruge, Assoc. M. Am. Soc. C.E., Assistant Professor 
of Engineering Seismology, has studied both theoretically 
and experimentally, by means of models subjected to 
vibrations, the earthquake resistance of elevated water 
tanks. Ruge has concluded that the statical method of 
design against earthquakes cannot be applied safely 
to elevated tank structures. Expressed in more general 
terms, his studies indicate that a method of design found 
applicable to a special type of structure cannot be safely 
used in general design. 

In the six years since the Long Beach earthquake there 
has been great advance in the studies and investigations 
of earthquake design, particularly in experimental in- 
vestigation. Some of the old theories and ideas have 
been discarded in the light of advanced study. There 
are yet many unknowns to be evaluated, and it may be 
that we shall never evaluate all of them. Although it 
would sometimes seem that the earthquake is not bound 
by physical laws, the vibrations it sets up in buildings are 
in general not limitless and their values may be approxi- 
mately evaluated. Structural engineers are still in 
disagreement regarding the forces to be resisted and the 
detailed methods of design. But even though we may 
not be able to evaluate accurately the forces of an earth- 
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quake, we can, through experimental studies of models 
subjected to dynamic loads simulating earthquake actio, 
determine systems of static shears which will give req. 
sonable designs sufficiently strong to resist earthquake 
shocks of those intensities likely to occur. It is felt tha: 
much greater progress will be made in this way than }y 
theoretical investigation alone, although the retical 
studies must always supplement the experimental wor; 


“WHAT WE THINK WE KNOW TODAY” 


In conclusion it may be of interest to summarize wha: 
we think we know today about earthquake-resistan; 
construction. The following statements are believed ty 
summarize our present knowledge, principally in cop. 
nection with buildings, since most of our studies, jp. 
vestigations, and experience have been in this field: 


1. Foundations should be secure against settlement in ay 
earthquake and all the following statements assume stability of 
foundations. 

2. The ground characteristics of the general area are of great 
importance in evaluating the probable earthquake forces on , 
structure. There are indications that different areas may haye 
different characteristic periods of vibration. 

3. In buildings with floors sufficiently stiff to act as distriby 
ing plates, the distribution of lateral force to the various structural 
elements is in proportion to their rigidities. The walls of a build 
ing furnish the major resistance; measurements indicate that they 
may be ten times as effective as the steel frame. Consequently th: 
exterior walls, as well as stiff interior walls, should be given 
strengths commensurate with their rigidities, and the floors should 
be given strengths to act in accordance with their stiffness ip 
horizontal planes. 

4. All vertical structural elements resist torsional moments 
in proportion to the square of their distances from the centroid of 
resistance, and also in proportion to their rigidities. 

5. The centroid of resistance of the vertical structural elements 
should coincide with the centroid of mass of the building, or else 
the resulting torsional moment must be provided for. 

6. Some New Zealand tests on models of walls, with and with 
out openings, subjected to horizontal forces at their tops and in 
the plane of the walls, give deflections in reasonable agreement 
with theory, thus indicating that current methods for determining 
the relative rigidities of walls are substantially correct. 

7. Buildings not over 100 ft in height and with a height not 
greater than twice their least base dimension may be designed as 
rigid structures for a lateral force of '/19 of gravity using ordinary 
working stresses with reasonable assurance of no earthquakt 
damage. With increased working stresses, say, as high as |'); 
times the usual working stresses, the damage will probably 
minor. 

8. For all buildings, including those of multi-storied type, 
shear distortions are of much more importance than flexural 
distortions. 

9. Beside the fundamental period of vibration, the second and 
third modes may affect the structure, although to a lesser degre 
The fundamental period is the most important. 

10. Increase in flexibility of the basement story, or the first 
story, results in decreased dynamic shears in the stories above, and 
offers a possible method of earthquake design. 

11. Vibration experiments with models of buildings with struc 
tural steel frames and brick masonry walls, and from 16 to ~ 
stories in height, justify the tentative conclusions that tall office 
buildings must be regarded as flexible rather than rigid structures 
and that they should be designed for dynamic shears. !t appears 
that this horizontal shear varies from story to story. Considering 
only the fundamental period of the building, the story shears may 
be assumed to increase from '/9 of gravity in the first story © °° 
of gravity in the top story, the mass in each case being taken # 
that above the story in question. 


Application of these statements to structures other 
than buildings must be made with judgment and cauuo® 
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Kutter’s n in Trinity River Floodway 
Field Study at Dallas, Tex., Supplies Useful Data on Overbank Flow 


Trinity River levees at Dallas, 

Tex., in 1930, no flood taxing 
the works to capacity has occurred. 
That of May 20, 1935, however, 
came about halfway up on the levees 
and afforded a good opportunity to 
study the flow of water in a floodway 
of considerable size. The present 
account is the first to be released of 
that investigation. It is concerned 


S= E the completion of the 


By F. A. McCauGHan 


Juntor, AMERICAN Society or Civit ENGINEERS 
Assistant Encineer, Myers anp Noyes, Consuttine Crvit Enoineers, Datras, Tex. 


BotH the technique and the results 
of a study of overbank flow in the 
artificial channel of the Trinity River at 
Dallas, Tex., are reported in the accom- 
panying paper. With a flow of 77,000 
cu ft per sec, values of Kutter’s ‘‘n’’ were 
determined in each of five reaches of the 
floodway, which is 2,000 to 3,000 ft in 
width and more than seven miles long. 
Also observed was the loss of head that 
occurred through each of nine bridges 
crossing the main floodway channel. 


Kutter’s formula was used in the 
design, and the floodway was as- 
sumed to be divided into three sepa- 
rate sections with values of m for 
each as follows: 


Pilot channel... .0.030 
Borrow pits... .. 0.035 
Floodway....... 0.045 


The floodway was originally 
cleared of all trees, stumps, brush, 
and even tall weeds, but large sec- 





primarily with the determination of 
the value of m in the Kutter formula, 
but touches also on the head loss caused by the various 
structures that cross the floodway. 

The Dallas Levee Improvement District lies wholly 
within the flood plains of the Trinity River and its Elm 
and West forks; but the new floodway between the lev- 
ees, except in a few places, lies outside the old river 
channel (Fig. 1). The new floodway, which was com- 
pleted in 1930, lies between two levees, which vary in 
height from 25 to 40 ft. Approximately in the center of 
the floodway there was constructed a 
pilot channel to carry the low-water 
flow. The levees at the lower end are 
parallel and 2,000 ft apart, thereby re- 
ducing the flood plain to less than half 
its original width at that point. They 
extend in a northwesterly direction 
from the Santa Fe Railroad tracks, at 
the lower end of the floodway, to a 
point north of the Texas and Pacific 
Railroad. Thence they turn gradu- 
ally until they are running almost 
due west. The floodway also widens 
gradually around this bend to a width 





tions of it have since been over- 
grown with brush and small willows. Asshown in Fig. 2, 
the most heavily overgrown areas are between the Com- 
merce Street and the Texas and Pacific viaducts and in 
the section of the floodway surrounding the old West 
Fork channel crossing. There is also a heavy over- 
growth of brush and willows about midway between 
the two above mentioned. Perhaps the cleanest stretch 
of the entire floodway is the upper end from the old 
West Fork channel crossing west to the new forks. 


Fic. 1. Map or Firoopway at DALLAS, 
Tex., AND H1iGH-WATER PROFILE OF 
77,000-Cu Fr per Sec FLoop 
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Pitot CHANNEL Just AFTER COMPLETION, AND (AT Ricut) Four YEARS LATER. Note How CHANNEI 
Has WIDENED AND WASHED BAckK Into Sport BANKS 


Chis section has a very few scattered willows and is 
fairly clear of tall weeds. 


PRESENT CONDITION OF FLOODWAY 


Che pilot channel in the floodway has widened to 
several times its original width and some of the spoil 
banks have been completely washed away. Figure 3 
shows several channel cross-sections, as they existed at 
the time of the study, compared with the originally exca- 
vated sections. The present cross-section of the channel 
is fairly regular and erosion has occurred about equally 
on both sides. There are very few obstructions along its 
banks, such as trees, brush, or weeds; and it thus affords 
a free flow of water up to its high banks. The levee 
borrow pits, on the other hand, have been partially filled 
with silt, and in many places have been partially covered 
by a growth of small willows from 10 to 15 ft in height. 

From the forks of the new floodway to the lower end 
there are seven viaducts extending from levee to levee 
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and two roads leading down from the levees, with steel 
Pratt-truss bridges across the channel. All but one of 
these viaducts were built after the levees were con 
structed and have streamlined piers. The remaining 
one, the Houston Street viaduct, is a concrete arch struc 
ture which spans the total width of the original fiood 
plain. Figure 4 shows details of the Texas and Pacific 
Railroad and the Commerce Street viaducts which cross 


the floodway of the Trinity River, and of the Chicago, 


Rock Island and Gulf Railroad bridge which crosses th. 
Elm Fork floodway approximately a mile above the new 
forks. 

HOW FLOOD DATA WERE OBTAINED 


The discharge of the flood of May 20, 1935, measured 
by the U. S. Geological Survey, Water Resources Branch 
at its gaging station at the Commerce Street viaduct, was 
found to be a little over 77,000 cu ft per sec. During th 
peak of the flood, which lasted approximately five hours 
several parties were sent out to establish temporary high 
water marks at various points along the East and West 
levees. (It should be noted that in the 6 hours preceding 
the peak the stage rose but 0.3 ft.) These high-water 
marks were set by driving stakes to the high-water level 
on the levee bank and at most places were located 100 ft 
downstream and 100 ft upstream from the various via 
ducts and road crossings. High-water marks were als: 
set at various places for a distance of approximately 2) 
miles above the levee district and 3 miles below it. Th: 
high-water marks through the floodway were set with th 
utmost care, although in some places there was found t 
be a surge of the water surface of as much as 0.1 ft. Ir 
such cases an average was taken as close as possible 

After the flood waters had receded, elevations wer 
taken of all these high-water marks and also of other 
natural high-water marks, such as fine silt lines, wher 
they could be found. The latter were used only as a 
check on the stakes that had been set and in practically 
all cases the agreement was very close. Figure | shows 
the profile of the high water throughout the floodway 

Distances between the high-water marks were meas 
ured along the channel, the points of measurement being 
the points of intersection with the channel of lines drawn 
through the high-water marks and perpendicular to the 
floodway. The elevations of the high-water marks wer 
recorded to hundredths of a foot, but because of the 
method that had to be used in setting the stakes, it was 


raBLe | DETERMINATION OF ENERGY SLOPE FOR EACH REACH 
For QO 77,000 Cu Ft per Sec) 
ELSMENTS AT Urprer END or R&ACH Lenoru ELEMENTS AT Lower END oF REACH ENERGY WATER 
R RACH or . = - - ee SLOPE SURFACE 
i} | h Z By Reacn, L As V2 hy Z: Es Ss SLOPE 
l 29,560 2.60 0.1 409.4 409.5 »,550 29,400 2.62 0.1 408.3 408.4 0.000198 0.000195 
32,250 2.39 0.1 410.6 410.7 4.300 28,270 2.72 0.1 409.7 409.8 0.000209 0 000209 
28,410 2.71 0.1 411.7 411.8 2,750 28,370 2.71 0.1 411.0 411.1 0.000255 0002 
: 23,360 +. 30 0.2 415.5 415.7 11,200 30,650 2.51 0.1 411.7 411.8 0.000348 0.000389 
f 30,170 2.55 0.1 419.0 419.1 8 950 31,900 2 41 0.1 416.7 416.8 0.000257 » 0002 
Nore: Z elevation of water surface; 4 = velocity head; E = elevation of point on energy line = Z + h; hy = friction loss = E; — Ex; L ngth 


« slope of energy line = Ay/L; s = slope of water surface; A = area in sq ft; V = velocity in ft per sec 
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jecided that they were accurate only to the nearest tenth; 
herc lore, they were used only to the nearest tenth in the 


calculations. 
ya sections of the floodway used in the computa- 
tions (Fig. 5) had been taken several years before the 
dood, but had changed very little except in the channel 

\{. These sections were located approximately every 
joo ft along the center line of the floodway. Cross- 
is of the pilot channel (like those of Fig. 3) had 
taken in 1934 by the Corps of Engineers of the U. 5. 
Army, and between that time and May 20, 1935, there 
had been no flood sufficient to make any material differ- 
the cross-sectional area of the channel. These 
iver cross-sections were superimposed on the original 
foodway cross-sections to calculate the total cross-sec- 
tional area. Because of gravel pits in certain sections of 
the floodway and natural irregularities in the ground, 
the cross-sectional areas show considerable variations. 

lhe wetted perimeter of each section was taken as the 
jistance from edge of water to edge of water on the two 
levees, plus twice the total depth of water, plus twice the 
depth from natural ground to the bottom of each borrow 
nit. Because of the change in floodway width from 2,000 

000 ft, there is also a great change in the wetted 
perimeter, which varies from 1,946 ft at one section in the 
2. 000-ft floodway to a maximum of 2,993 ft in the 3,000-ft 
loodway. Since the wetted perimeter and the corre 
sponding areas of the cross-sections did not vary propor 
ionally, there was found to be quite a large variation in 
the hydraulic radius of the various sections. 


4 


FORMULA FOR KUTTER’S 1 


[he primary purpose of this study was to determine 
the value of m in Kutter’s formula: 


eVR (Se) ie at / 
Bc +4a\ pc) ®-3\ ee) V* 
n which e L.S11 


B k + “4 where k = 41.66 and m = 0.00281 


S energy gradient of reach 
¢) 

C= i 
Av RS 

Q discharge through floodway = 77,000 cu ft 
per sec 

A weighted average cross-sectional area of 
reach 

R = weighted average hydraulic radius of reach 
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The floodway was first divided into five reaches as 
shown in Fig. 1. Reach No. 1 begins approximately 
2.800 ft from the lower end of the floodway and extends 
to a point 100 ft below the Dallas Interurban viaduct, a 
length of 5,550 ft. Reach No. 2 begins 100 ft above the 
Houston Street 
viaduct and ex- 
tends to a point 
100 ft below the 410 
Commerce Street 
viaduct, a _ total 
length of 4,300 ft. 
Reach No. 3 be- 
gins at a point 100 
ft above the Texas 
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the upper end of 
the 2,000-ft flood- 
way and extends _ § 390 
through the tran- 
sition from the 
2,000-ft floodway 
to the 3,000-ft 
floodway, a dis- 
tance of 11,200 ft. (b) 
Reach No. 5 be- 379.0 100 oY 100 20 
gins at a point ee ae ee 
2,000 ft below pi¢.3. TyprcaL Prror CHannet Cross 
Westmoreland — Sgcrions in (a) REAcH 1 AND (}) REACH 4 
Road, and ap- 

proximately 2,000 ft above the old West Fork River 
crossing, to the junction of the East and West forks, a 
total length of 8,950 ft. 
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TECHNIQUE AND RESULTS OF COMPUTATIONS 


The water-surface falls through Reaches | and 2 were 
determined by actually measured elevations at each end 
ofeach reach. The fall through Reach 3 was determined 
by an actual measured elevation at the lower end of the 
reach and an interpolated elevation at the upper end of 
the reach. The falls through Reaches 4 and 5 were 
determined by interpolated elevations at both ends of 
each reach. After determining the fall through the 
various reaches, the slope of the water surface was calcu- 
lated. It was recognized that non-uniform flow occurred 
where there was a material change in section; conse- 





CHARACTER OF SURFACE ROUGHNESS IN FLOODWAY—VIEWS TAKEN LOOKING NorRTH FROM CADIZ STREET VIADUCT 


" 
Vacs 


Left) Has a Few Scattered Willows 8 to 10 Ft High; East Side (Right) Has a Thicker Growth, to About Same Height 
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quently the slope of the energy gradient was determined 
for all five reaches (see Table I). Owing to the low 
velocities encountered, there was no material difference in 
the two slopes except in Reach 4. 

The cross-sectional area of each reach was determined 
by the weighted average of several cross-sections within 
the reach. As previously stated, these cross-sectional 
areas were arrived at by the use of old floodway cross- 
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It seems at first 
that they are rather 
high, but comparing 
them with values ob. 
tained on other flood. 
ways, and taking into 
consideration that this 
floodway had not been 
cleared within the six 
years previous to the 
flood, they appear to 
be correct. Values obtained on the straight floodway 
of the Little River Drainage District in southeast 
Missouri, by C. E. Ramser, hydraulic engineer, U.S 
Bureau of Public Roads, reported in the April 5, 1928, 
issue of Engineering News-Record, ranged from 0.0445 to 
0.052 in a cleared course of floodway, and from 0.0745 to 
0.0775 in an uncleared course. However, it is difficult to 
make a comparison of two floodways because of the 
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sections and comparatively new channel 

cross-sections taken by U. S. Army Engi- Tasie II, Hypravuiic ELEMENTS AND VALUES OF ” IN Kutrer’s Formuia 

neers. The hydraulic radius of each reach FOR THE FLOODWAY 

was obtained by taking the weighted aver- (For Q = 77,000 Cu Ft per Sec) 

age of all the hydraulic radii as computed for Wesenras Waseures Avenses 

each cross-section. The discharge through- Lencts Fat ENERGY Averace Averace DerTu Kutrer's 

. , Sasi at: : + oe REACH IN tN SLors Arga HypRavtic OF Cc ” 

out the length of floodway was assumed as Sranious Fr S A Rapius, R Warsr 

constant since there was no large amount of 1 55.5 1.1 0.000198 26,718 13.46 12.9 55.83 0.046 

water entering the floodway through the 2 43.0 0.9 0.000209 28,536 14.13 13.1 49.66 0.054 

‘ears . 3 27.5 0.7 0.000254 27,980 13.87 12.7 46.37 0.058 

cvecs. 4 112.0 3.9 0.000348 27,838 10.59 9.4 45.57 0.054 
Che results of the calculations for m are 5 89.5 2.3 9.900257 30,914 10.40 9.4 48.18 0.052 

, ; > ac . Ts . Total 

shown in the last column of Table II. jogtnot $303.0 10.9 0.000277 28,716 «11.85 11.5 46.98 0.054 

Values of m were found to vary from 0.046 in floodway 

Reach | to 0.058 in Reach 3. An average 

value for the entire length of both the 2,000 and 3,000-ft entirely different conditions encountered. With the 


floodways was found to be 0.054. This value was found 
by using the total fall through the floodway. As shown 
in the profile of the water surface (Fig. 1), there was 
found to be some drop through the various structures 
crossing the main floodway; but in no instance within the 
limits of the five reaches considered was the drop found to 
be greater than 0.2 ft from 100 ft above the structure to 
100 ft below it. The total drop through the seven via- 
ducts below the forks of the river was found to be 0.7 ft. 
By deducting this fall from the total fall through the 
floodway, the value of m was found to be 0.052 as com- 


Trinity River floodway cleared of all trees and brush as it 
originally was, the value of m should be reduced to some- 
where between 0.045 and 0.050. 

The writer wishes to acknowledge work which greatly 
assisted in the compilation of this report, by the follow- 
ing: the firm of Myers, Noyes and Forrest; the Water 
Resources Branch of the U. S. Geological Survey; the 
Corps of Engineers, U. S. Army; and the Texas State 
Reclamation Department. He is also indebted to Fred 
C. Scobey, M. Am. Soc. C.E., for valuable criticisms 
the preparation of this paper. 
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~ Silt Probl f | ial Irrigation District 
o. J Sili Problems of Imperial Irrigation Distric 
iway vw ; - . 
2s B as Affected by Completion of Boulder Dam 
the By M. J. Dowp 
nbered MemsBer American Society or Civit ENGINEERS 
s of n Cuier ENGINEER AND GENERAL SUPERINTENDENT, IMpeRIAL IRRIGATION District, IMPERIAL, CALIF. 
flood- 
g the \MPERIAL Irrigation District ONSTRUCTION of the Boulder of the All-American Canal, the di- 
OTrOWw prises 612,000 acres of land and Parker dams has considerably version point will be moved up- 
t first in Imperial County, in the ex- Jowered the silt content of the Imperial stream about 25 miles to Imperial 
rather treme southeastern portion of Cali- Jrrigation District's water supply. As Dam. Not only will diversion con- 
Daring mia. The District alsoowns and a result, dredging at the diversion point ditions be much improved and 
°s ob- nerates a subsidiary company in has been discontinued, and the costly better control secured, but also the 
flood- Mexico, delivering water to over cleaning of canals and laterals has been  desilting works at the new head- 
> into 290,000 acres of land in Baja, Cali- reduced. Coincidentally, certain other works will eliminate the heavy silt 
it this fornia. The District is now operat- problems have arisen having to do with which at present is causing consid- 
t been y and maintaining approximately increased seepage and increased growth erable trouble. Another factor yet 
he six 0 miles of canals, varying in of vegetation and moss. Ultimately, to be dealt with is the release of 
o the apacity from 10,000 to l cu ft per conditions in the trrigation district will large flows from Boulder Dam. 
ar to sec. The water supply for the en- be still further altered by completion of Storage commenced at the dam in 
\dway tire area, for both domestic and irri- the All-American Canal and the desilt- February 1935, and since that time 
theast vation purposes, is obtained from ing works at its head. Meanwhile, the release of water has been lim 
U.S the Colorado River, the present di- however, the trends are clearly discern- ited, except for a few days in the 
1928, rsion point being at Hanlon Head- ible, and permit plans to be made for spring of 1939, to irrigation require- 
145 to a short distance north of the coping with the incidental problems that ments on the lower river. As a re- 
45 t nternational boundary. will accompany the major benefits. This sult, the flow in the river past 
ult to One of the major operating prob- paper, discussing the changes that have WUHanlon Heading has been small 
of the throughout the District has (faken place thus far, was on the joint usually from 500 to 1,500 cu ft per 
een the removal of the vast quan- program of the Hydraulics Division and sec—and at times there has been 
[ULA ties of silt continuously brought the Irrigation Division at the 1939 An- none at all. Now that the reser- 
the canals and laterals with mual Convention of the Society. voir has filled, it is anticipated that 
e water from the Colorado River. within a short time the full regu- 
With the completion of Boulder Dam, changes in the lated flow of from 20,000 to 25,000 cu ft per sec will be 
UTTER uantity and character of the incoming silt began to be released continuously, What this larger quantity will do 





ipparent 


place so far. 


In this discussion it must be borne in mind that the 
transition period” is not yet over, and that therefore 
present conditions in many ways may not reflect those 
For example, with the completion 


that will exist later. 


On the whole, these changes have been bene- 
ficial, though the reduction in silt content does involve 
ertain new problems that require attention. 
purpose of this paper to compare past and present 

nditions, and to show the changes that have taken 


STRUCTURES AT CUDAHY CHECK ON ALAMO CANAL, 
PICAL ENCROACHMENT ON FREEBOARD CAUSED BY 
Deposits WHIcH RAISE THE CANAL GRADE 


It is the in the size and 
weight, as well as 
percentage, of the 
bed silt reaching 
Hanlon Heading. 
This will add to 
the problems with 
which the District 
is now contend- 
ing, at least until 
the All-American 
Canal is placed 
in service. 

But to get back 
to present and 
past conditions. 
In the past, dur- 
ing each flood 
season the river 
bed was scoured 


og 


out to a considerable depth. 
gradually filled in again, but in order to divert water to 
the main canal during this period, it was necessary to put 
in a temporary weir across the river. 
veloped a special type of brush mat for this purpose, as 
it was necessary to remove the weir prior to the next 
flood sedson in order to protect the Yuma Valley on 
the opposite side of the river. 

Now that the river flow has been regulated, the bed 
of the river maintains a sufficient elevation so that the 


in transporting heavier materials ‘from the river bed s 
not known, but it is believed there will be some increase 





A 3'/.Fr LowerInc or CANAL GRADE 
RESULTED FROM THE OPERATION OF A 
DEsSILTING BASIN UPSTREAM 
FROM THIS POINT 


With the receding flow, it 


The District de- 











HI C 


diversion can be made without the use 
of a weir, although considerable quan 
tities of sand from the bed are sluiced 
into the canal when it is necessary 
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sand bars is much greater. There has 
been a steepening of grade at a ny, 
ber of points, requiring extensive rai. 
ing of canal banks to maintain fre, 


to divert the entire flow. board. On one canal—the Ray th 
Although Boulder Dam has very Highline—the bottom at the head ; \ 

greatly reduced the total silt content, 2 ft higher this year than last, and ; 

the clear water discharged from it continuing to rise for 10 or 12 mil« 

loads itself with material from the downstream. This has made 

bed of the river below the dam—and necessary to raise the water surfao, 

also below Parker Dam, since its con in the Alamo Canal from which jt ; 

struction—-with the result that there diverted, changing conditions {, 

has been little change, if any, in the many miles upstream. 

percentage of bed load. (Of course, The same condition has also bee; 

by reason of the reduced flow, the noted at points where the main cana\ 

actual quantity of bed load is much are sluiced. The absence of the sy: 

less.) On the other hand, the total p.yovar or SILT DECREASES FREQUENCY pended silt results in the sand form eg 

silt content has been much reduced. op Canat CLEANINGS, BUT THIS IN TURN %g @ more compact bottom, whic} rik 

Where formerly it was not uncommon RESULTS IN INCREASED GROWTH the increased velocity of the wate; \s 

for the water to have a total silt con oF VEGETATION during sluicing has more difficulty ;; spt 

tent averaging 10 per cent by volume dislodging. t] 

for periods of a month or more, with a maximum for As in all other parts of the canal system, the reductic: gh 

several days at a time of 30 per cent, the total silt con in silt content has resulted in a marked decrease in th; ere 

tent now is usually under 0.1 per cent by volume. It rate of formation of berms along the main canal banks sil 

consists almost entirely of fine sand. In the past, these would build out into the canal at som ute 
In the past, during flood seasons, the volume of heavy points as much as 6 or 8 ft, and the root growth in th sul 

silt (sand) entering the main canal was greater than the berms would resist the flow even where velocities wer ea 


canal could transport. As a consequence the bottom of 
the head end would build up, increasing the difficulties 
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SPRAYING VEGETATION ALONG CANAL TO CoNTROL GROWTH 
Chemical Treatment and Burning Are the Most Effective Methods 


of Bank Clearing 


of diversion as the flood receded. In order to maintain 
the elevation required for diversion, the District operated 
two large suction dredges—one a 20-in. and the other an 
18-in.—in the canal immediately below the diversion 
gate These dredges were operated for four or five 
months each year, depending upon river flow conditions, 
discharging the sand back into the river. During drought 
periods it was possible, in this manner, to build a sand 
dam across the river and divert the entire flow into the 
Now, however, the diversion canal grade has 
that is, the grade is such that the water 
and suction dredging 


canal 
been stabilized 
is able to transport the silt load 
has been discontinued 


MAIN CANALS SINCE 
DAM 


THE 
BOULDER 


CHANGED CONDITIONS ON 
COMPLETION OI 


The principal difference noted in conditions on the 
main canals since the completion of Boulder Dam has 
been the greater difficulty in transporting the heavy silt 
(sand), now that the large volume of suspended silt has 


been removed. In many sections the tendency to form 

















high. Now the formation of such berms is very slow 
and their removal no longer presents a problem. In fact 
at a few points this lack of berm formation has resulted 
in some bank erosion and sloughing. 

Another change in conditions noted on all sizes 
canals has been an increase in seepage in many places 
due to the absence of the large volume of fine suspended 
silt which had helped to seal the banks. This change has 
not been as noticeable on the main canals, however, as o: 
the smaller canals and laterals. 

SMALL CANALS AND LATERALS 

Decrease in silt content of the water has greatly re 
duced the silt removal problem on the small canals and 
laterals; they do not silt up as rapidly and the rate of 
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In CoMPLETELY DeEsILTED Water, Moss Growrn Is RAPID A” of 
OFTEN CauSES TROUBLE 
berm growth has been greatly reduced. In the past, Ui 
District cleaned, on the average, 3,500 miles of canals 4 “4 
year, removing an estimated 3,500,000 to 4,000,000 cu ye 
of silt, a large part of which was from the lateral sys«@ : 
As a result, canal banks were rapidly increasing 1!" height Bers 
and width, with an ever-increasing cost as grading ma : ; 


: ; the outer 
chinery became necessary to move the spoil to the out 
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e bank and structures had to be raised. Already 
nt of cleaning required has been greatly reduced 
ind will be further reduced after the All-American Canal 
< in operation and the canal system has adjusted itself 
the clearer water. 

“With the reduction in cleaning operations, however, 
‘here has been a noticeable increase in growth of vegeta- 
on on the banks. In the past, a large part of the bank 
y was done by hand, but as the root systems de- 
eloped this method ceased to be practical. A number of 
‘her means have been tried out, such as disking with 
heavy multiple disks pulled by tractors, cutting with a 
pecial type of mower directly connected to a small trac- 
‘or, spraying with chemicals, and burning. Of these, 
the last two are by far the most effective. Each has its 
ojace, and from results obtained so far it is believed that 
‘he growth not only can be controlled but also that over a 
neriod of years it will be nearly all eliminated. 

' As has already been mentioned, the elimination of the 
sispended silt has caused some increase in canal seepage. 
in the past, there has been a gradual increase in the 
height of water in the lateral system, as the canal banks 
were raised by cleaning operations, and the depositing 
{silt at the head ends of farm lands required a higher 
water level in District canals to make delivery. As a 
result, most of the lateral system is now several feet above 
the adjoining land level. This has increased the tendency 
ior the canals to seep, especially since the banks contain 
considerable foreign matter, such as roots and vegetation, 
removed with the silt. As long as the silt content of the 
water was high, it did not take long for the inside of the 





SLOUGHING OF THE BANKS oF Tuts Dratn Has Been CAUSED 
BY SEEPAGE 


banks to seal off after a cleaning, but now this takes place 
very slowly, and there is more seepage in the meantime. 
However, after the All-American Canal is in operation and 
all the heavy silt is being removed, it will be possible to 
operate the canal system on much flatter grades than 
heretofore. This will lower the elevation of water in the 
canals, thereby reducing the pressure, and it is believed 
that this will more than offset the present increase in 
seepage. 

_This has proved to be the case on several canals where 
‘lear water has been obtained by passing the flow through 
‘desilting basin. Downstream from the basin the water 
surlace in the canal has lowered several feet and a 
marked decrease in bank seepage has been observed. 
ils does not mean that canal seepage will not always 
%€ Serious, but it does indicate that, in general, conditions 
meg be much more troublesome than they have been 
n the past 

During the past year, the growth of moss has been ob- 
‘erved in one or two canals where the water is nearly 
“ear. Just how much of a problem moss will be in the 


future cannot be 
stated at this 
time, but without 
doubt it is going 
to cause trouble. 
However, as it is 
anticipated that 
during most of 
the year there 
will be enough 
fine silt in the 
water to make it 
cloudy, it is not 
believed that 
moss growth will 
ever become as 
serious as in some projects where very clear water is used. 

Under the changed conditions there has been some 
increase in erosion in laterals immediately below checks 
and drops, but so far it has been of a minor nature, and 
has not given the District any great concern. 





CLEANING A DRAINAGE CHANNEL 


DRAINAGE CANALS AND OUTLET CHANNELS 


The District operates and maintains over one thousand 
miles of drainage canals. In the past, varying amounts 
of fine silt reached the drains through surface inlets from 
the farms, requiring more frequent dredging than would 
otherwise have been necessary. Now practically no 
silt reaches the drains, which has made it possible to 
materially increase the length of time between cleanings. 
However, there has been an increase in the growth of 
moss in the drains, and without doubt this will develop 
into a serious problem within the next few years. 

An increase in the sloughing of drain banks has been 
observed at a number of points. In general this is occur- 
ring where the drain is located parallel with, and not far 
from an irrigation canal, or where the adjoining farm land 
is irrigated to within a few feet of the drain. The cause 
is believed to be the large decrease in the amount of 
suspended silt in the water flowing in the canal or used 
in irrigating the land, which has resulted in more rapid 
penetration of the water and an increased amount of 
seepage reaching the drain. However, the increase in 
penetration is proving of considerable benefit in the 
production of crops, particularly on land of the harder 
type—that is, where the soil is composed of the finer type 
of silt—and increased yields have been had in many cases. 

Most of the drainage and waste waters of Imperial 
Valley reach Salton Sea through either the New River or 
the Alamo River. These two channels also serve as out- 
lets for most of the sluiceways used by the District to 
sluice the silt out of canals. Where these two channels 
enter Salton Sea, the formation of deltas has been quite 
rapid in the past, and has created a problem very similar 
to that on the Colorado River delta. For each of the 
rivers, the District has maintained two outlet channels 
which are used alternately, flow being passed through one 
while the other is being cleaned out or shifted to a new 
location. The reduction in the amount of silt entering 
Imperial Valley has materially decreased the rate of delta 
expansion, thereby making it possible to use an outlet 
channel for a much longer period. However, the maxi- 
mum benefit in this regard will not occur until after the 
canal system has readjusted itself, following the elimina- 
tion of the heavy silt by the All-American Canal. 

In conclusion it may be said that, in general, the effect 
of Boulder Dam has been to materially reduce the silt 
problems of the Imperial Irrigation District, although a 
complete solution will not be possible until the All- 
American Canal is in operation. 














Surveying in Ancient Times 
Contributions of Egypt, Babylon, Greece, and Rome 


First or Two ARTICLES ON THE History or SURVEYING 


By W. H. Rayner 


Associate MemBer AMERICAN Society or Crvit ENGINEERS 
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HE history of a science or an 
art is an eminence from which 
we view the achievements of 
men who have striven for mastery 
in that particular field. A realiza- 
tion of the conditions under which 
the early surveyors worked, and of 
what they accomplished, should en- 
dow the student, the teacher, and 
the engineer with a becoming re- 
spect for the methods and instru- 
ments which serve his daily needs 
with such convenience, but which 
represent centuries of thought and 
effort. It is hoped that, in a small 
degree, the present paper and the one 
to follow it will serve this purpose. 


The early history of surveying merges with that of 
mathematics—and, in fact, the theory of mathematics 
seems to have grown out of the practical use of numbers 
and calculations required in the commercial transactions 
of the ancients, such as the establishment of boundaries 


and the measurement of land areas. 
tween mathematics and surveying is 
indicated by the term applied to one 
of the earliest branches of mathe- 
matics, ‘“‘geometry,”’ which is derived 
from Greek words meaning “earth 
measurements.” 

Some authorities do not adhere to 
the rather general belief that the prac- 
tice of land surveying began in the 
Nile Valley, and Lyman! thinks that 
Homer? is the author of the earliest 
allusion in any language to land 
surveying. 

However, although Herodotus’ is 
reputed to have recorded traditions 
not entirely warranted by the facts, 
we have this interesting statement 
from him regarding the origin of 
geometry. ‘They said also that this 
king [Sesostris]} divided the land 
among all Egyptians so as to give each 
one a quadrangle of equal size and to 
draw from each his revenues, by im- 
posing a tax to be levied yearly. But 
every one from whose part the river 
tore away anything, had to go to him 
and notify what had happened; he 
then sent overseers to measure out by 
how much the land had become 
smaller in order that the owner might 
pay on what was left, in proportion 
to the entire tax imposed. In this 
way, it appears to me, geometry 
originated, which passed thence to 
Hellas.”’ 


IT N this article and the one to follow it 
in November, Professor Rayner 
sketches briefly and interestingly the de- 
velopment of surveying from the days of 
the Egyptian “‘rope stretchers’’ to the in- 
vention of the transit. The present in- 
stallment is confined to the methods and 
tools of ancient times—like the ‘‘diop- 
tra’’ of the Greeks and the ‘‘groma’’ and 
“chorobates”’ of the Romans. These 
articles were originally presented as a 
paper before Committee VIII (Survey- 
ing and Geodesy) of the Civil Engineering 
Division, Society for the Promotion of 
Engineering Education, at the 47th An- 
nual Meeting of that society, June 1939. 


The Egyptians. While it is prob. 
ably inaccurate to say that the prac. 
tice of surveying began in Egypt, 
there is good evidence that th. 
Egyptians were well in advance oj 
other nations in this field, down ty 
the Christian era. For example, as 
early as 1700 B.C. they computed 
the area of a circle by subtracting 
from the diameter one-ninth of jt: 
length and squaring the remainder 
from which the value of x is found 
to be 3.1605—a value more accy. 
rate than the simple number 3 em. 
ployed by the Babylonians and the 
Hebrews (I Kings 7:23). 

The fact that the pyramids are 


quite accurately oriented with respect to the true me. 
ridian is good evidence that the directions of the north- 
south lines were determined by astronomical observa. 
tions; and the fact that the Egyptian geometers or sur 
veyors were called harpedonaptae, or ‘‘rope stretchers, 


This relation be- is evidence that the accurate right angles of the pyra- 




















Fic. I. DRaAFTSMAN’S IDEA OF THE Dr- 

OPTRA—AN INSTRUMENT OF 100 B.C. 

Wuicue INCLUDED MANY oF THE ESSEN- 
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612 


mids and other structures were es. 
tablished by use of the 3:4:5 ratio. 

The Babylonians. The Babylon. 
ians seem to have contributed more 
to the science of astronomy, used in 
their auguries, than to that of mathe- 
matics or surveying. However, they 
very early knew that the radius of a 
circle could be applied to the circum- 
ference as a chord exactly six times, 
and that each chord subtended ex- 
actly 60 degrees. They divided the 
day into 24 hours, the hour into 6) 
minutes, and the minute into 60 sec- 
onds. They also divided the circle 
into 360 degrees, each degree being a 
measure of one day’s progress of the 
sun along its path amongst the stars, 
although they also knew at an early 
date that the yearly cycle consisted 
of slightly more than 360 days 
However, their principal contribu- 
tion to astronomy and to surveyig 
practice was the division of the circle 
into 360 degrees. 

The Greeks. Cajori* calls atten 
tion to the fact that when the know. 
edge of Egyptian geometry and 
mensuration came into the hands o! 
the Greek philosophers it furnished 
the basis for speculation and develop: 
ment, in accordance with Plato s t 
mark that “Whatever we Greeks 
receive we improve and _ perfect 
Thus the 3:4:5 principle used by the 
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rope stretchers was developed by Pythagoras 
‘amous theorem which bears his name. And 
+ on but the names of Euclid and Archimedes is 
jer | to indicate the charac- 

the advancement made by 


‘hese philosophers felt it 

ignoble use of their 
ng to apply it to practical 
and so it is that the 
Greeks made splendid contri- 
butions to the theory of mathe- 
matics but none to the art of 
surveying. 

\ notable exception to this 
general rule is Heron the Elder,' 
, Greek living in Alexandria 
about the period 150-100 B.C. 
He wrote a treatise entitled The 
Dioptra, three copies of which 
are extant. This book contains 
many very interesting proposi- 
tions, notably the method of 
determining the area of a tri- 
angle from the lengths of the 
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three sides; but our interest lies 

in its description of the con- Yemeni 
struction and use of the im- / 
portant surveying instrument, Lp 


the dioptra. a i 
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interesting to note that all important surveys were begun 
only after taking the auspices! 

The gromatici or agrimensores, as the Roman surveyors 
were called, came to constitute 
a recognized profession. Their 
services were required to lay out 
temples and military camps, to 
make surveys for the construc- 
tion of roads and aqueducts, 
and to establish property lines 
for the holdings of citizens and 
soldiers. The number of the 
gromatici, beginning with L. 
Decidius Saxa, the first to be 
mentioned’ (who was employed 
by Antony in the measurement 
of camps), increased steadily, 
and later schools were estab- 
lished for training the members 
of the profession. 

As the legal aspects of land 
ownership became more compli- 
cated, the schools for the agri- 
mensores established a separate 
course of study for those who 
wished to specialize in this class 
of surveys. It is recorded that 
in the later years of the empire 
the members of this profession 
Tee, received large salaries and were 
~~ honored with titles. 
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Briefly described, the dioptra j 

Fig. 1) consisted of a peep- fi Roman Instruments. Three 
sight carried on a bronze alidade, a } instruments were in use by the 
pivoted at its midpoint and mov- a rT | Romans, namely, the dioptra 
ing about a circular disk which 0 10 20 30 40 (already described), the groma, 
had engraven upon its limb 360 "Scale in inches paeeass and the chorobates. 


single degree divisions. By an 
ingenious use of gears and 
clamps the alidade and disk 
could be rotated with consider- 
able precision about both a 
horizontal and a vertical axis. The whole device was 
mounted on a supporting column with pedestal. The 
alidade could be clamped to, or released from the un- 
derlying disk by means of a thumbscrew at its center. 
Thus, it is evident that this instrument included many of 
the essential principles of the modern plain theodolite ex- 
cept the telescope. 
_ Angular measurements, however, were used exclusively 
in astronomical observations; degrees seem never to 
have been used in land measurements until Digges in 
‘1 constructed his theodolite, to be described later. 
For leveling operations, the circular disk and alidade of 
the dioptra were replaced by a sighting device consisting 
ot a bronze tube, about 8 ft long, laid in a groove cut into 
a wooden bar. Each end of the tube had a right-angle 
elbow from which a glass-tube riser extended upward a 
lew inches. By this means a water column would show 
ineach glass tube, thus establishing a level line of sight. 


ROMAN SURVEYORS AND THEIR INSTRUMENTS 


[he Romans. In contrast to the Greeks, the Romans 
were more interested in the practical application of 
their knowledge of mathematics, which they had re- 
ceived from others, to engineering projects and military 
operations, than in any endeavor to increase it. This 
act is substantiated by the statement of Frontinus,* a 
Roman engineer writing in the second century A.D. 
that, ‘our method of surveying was first instituted by 
the science of the Etruscan soothsayers.” Further, it is 


Fic. 2. Tue Groma, SURVEYING INSTRUMENT 
UsED BY THE ROMANS TO ESTABLISH 
Two Lines at RIGHT ANGLES 
To Eacu OTHER 


From the writings of the gro- 
matici and from engravings on 
their tombstones it is possible 
to construct a fairly faithful 
likeness of the groma, the in- 
strument they used; and in 1912 an actual specimen 
was found in Pompeii. A photograph of this decayed 
instrument and a reconstruction of it are given in a 
scholarly discussion by M. Della Corte,’ dealing with 
the instrument and the practice of the profession in 
early times. Figure 2 shows his reconstructed groma. 
It consisted merely of cross-arms fixed at right angles 
and pivoted eccentrically upon a Jacob’s staff. From 
the ends of the arms plumb lines were suspended. 

The whole purpose and use of this instrument was to 
establish upon the ground two lines at right angles to each 
other, called the cardo (north-south) and the decumanus 
(east-west). Since the cross-arms were pivoted, they 
could be rotated in azimuth, which made it possible to 
orient the cardinal lines in any direction. 

Vitruvius in his Ten Books on Architecture® furnishes 
the following description of the chorobates, from which 
has been drawn the illustration in Fig. 3. The superi- 
ority which Vitruvius ascribes to this instrument is prob- 
ably due to the more accurate control of the line of sight 
effected by means of a straightedge approximately 20 
ft long. 

“T shall now treat of the ways in which water should be 
conducted to dwellings and cities. First comes the 
method of taking the level. Leveling is done either with 
dioptrae, or with water levels, or with the chorobates, 
but it is done with greater accuracy by means of the 
chorobates, because dioptrae and levels are deceptive. 
The chorobates is a straightedge about 20 ft long. At 
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the extremities it has legs, made exactly alike and 
jointed on perpendicularly to the extremities of the 


straightedge, and also cross-pieces, fastened to tenons, 
connecting the straightedge and the legs 
pieces have vertical lines drawn upon them, and there 
are plumb lines hanging from the straightedge over each 
of the lines. When the straightedge is in position, and 
the plumb lines strike both the lines alike and at the same 
time, they show that the instrument stands level 

But if the wind interposes, and constant motion pre 
vents any definite indication by the lines, then have a 
groove on the upper side, 5 ft long, one digit wide, and a 
digit and a half deep, and pour water into 
it. If the water comes up uniformly to the 


These cross 
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port (A.D. 152) of Nonius Datus, the engineer jx, ¢h 
of construction of the tunnel at Saldae, Algeria Ever 
one,’’ said Nonius, ‘‘had given up hopes that the , 
opposite sections of the tunnel would meet. ... Asaly 
happens in these cases, the fault was attributed to », 
the engineer, as though I had not taken al] preca 
tions.... What could I have done better? For | bee. 
by surveying and taking the levels of the mountajy. 
marked most carefully the axis of the tunnel acrogg ; 
ridge; I drew plans and sections of the whole work 
he contractor and his assistants had made 
after blunder. 







W 


blunder 


In each section of the tunnel they hg 


rims of the groove, it will be known that _ 
the instrument stands level. When the sllec 
level is thus found by means of the choro "Pie 
bates, the amount of fall will also be known Norm 
Accuracy of Ancient Surveys. The accu whole 
racy attained in the ancient surveys is a for a 
matter of interest, and we have the follow fed fi 
ing data on the pyramids :’ a7 
PLAC! K In Dat? Bast ERROR \ theor 
B. Ft Ft sible 
Medum sneferu $750 473.50 0.5 24°25" W “ 
Gizeh Khufu 4700 755.7 0.0 43" W secur 
Gizeh Khafra 4600 706.24 0.12 6” W ut a 
Gizeh Men In 
kaura 4550 346.13 0.25 14’ 3” E ' 
Dahshur ) 621.58 0.31 12" W nore 
Dahshur stater 
mall 172.05 0.10 10°12" W er 
rhe errors given for the lengths of the rans 
sides are mean values for the four sides. ny t 
The angles at the base of Khufu have a shed 
. : saa ; 1; 
mean difference from 90 deg of 12 sec, while ant 
the errors in angles for the other pyramids “ 
for which data are given, vary up to 4 min. = : . t 
Soe 4... eg, Aves INTAKE PORTAL OF A ROMAN TUNNEL OF THE FourRTH CENTURY B.C 
Protessor Merriam reports the investi . 11 0 fa Mile in I h. This T 1Was C - 
7 ‘ . some 1ree-Quarter al . os ; - as ) : to Lov | 
gation of a Greek tunnel at Samos by Orne ee-U ers of a le in Length us iunne a onstructes Low 
. , ' ae.3 : the Level of the Alban Lake - 
Ernest Fabricsus in 1SS4 rhis tunnel, 
2, 


constructed some time before 526 B.C., is about 3,000 ft 
long, having a cross-section about 5 ft square. It was 
dug straight from both ends and joined at the middle, 
with errors in alinement of about 20 ft and in elevation of 
about & ft 

Chis author also speaks of a tunnel at Jerusalem be 
tween the Virgin’s Pool and Siloam which is thought to 
date back as far as the time of Solomon. It is about 
1,600 ft long, and in alinement has the shape of the 
letter S. It was driven from both ends but several false 
headings show the various attempts necessary to effect a 
juncture Che error in elevation at meeting was only 
1.1 ft, which may have been a matter of luck considering 
the crude work in alinement. An interesting inscrip 
tion in the tunnel records the joy of the workmen when 
the two headings met 

Henry Briggs' the very human document of 
Frontinus, Gromatict \Veteres, which quotes from the re 
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CHOROBATES, @ LEVELING INSTRUMENT DESCRIBED 


BY VITRUVIUS 
When Wind Interfered with the Plumb Bobs, Water Was Poured 
Into the Groove in the Center of the Long Straightedge to Providc 
an Auxiliary Leveling Method 


Hi 


diverged from the straight line towards the right, a: 
had I waited a little longer before returning |from 
business journey], Saldae would have had two tunnel 
instead of one.”’ 

The successful construction of the Roman aqueducts 
in evidence, however, that these works must have bee 
designed on the basis of rather accurate surveys, bot 
as to alinement, distance, and elevation. 

It is interesting to note in this connection that as ! 
as Napoleon’s time, his engineers’ found a difference 
elevation of 29 ft between the Mediterranean and the R 
Sea, which erroneous report caused the abandonment 
a project for a Suez canal. 
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Vicissitudes of an Engineering Formula 
Du Buat's Expression for Bend Loss Has Appeared in Many Forms 
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By SHERMAN M. Woopwarp 
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Cuier Water Contrrot PLanninc ENGINEER, TENNESSEE VALLEY AuTHORITY, KNOXVILLE, TENN. 


E sometimes dwell upon the fact that engineers 

have an exciting life and may expect all sorts of 

adventures. Apparently engineering formulas 
may likewise have many vicissitudes—as witness the so- 
called Du Buat formula for loss of head in bends. 

Pierre Louis George Du Buat was born in 1734 in 
Normandy and died in 1809 in northern France. His 
whole life was spent in the French military service except 
jor a Short time during the French Revolution, when he 
fed from the country. His first hydraulic studies began 
in 1776 when he was 42 years old. He first wrote out a 
theoretical treatise, and then, having atiained a respon- 
sible position in the French military organization, he 
scured authority and funds which enabled him to carry 
ut a large number of experimental investigations. 

In 1786 Chevalier Du Buat published a two-volume 
work entitled Principes d’ Hydraulique which is sometimes 
stated to be the first systematic treatise ever written 
covering the field of hydraulics. It is said to have been 
translated into English and German, but I have never seen 
any translation. It was repub- 


he chose as best for determining the constant in his 
formula was carried out on a pipe | in. in diameter and 
10 ft long. The flowing water had a velocity of about 6 
ft per second. 

The angle a in his formula is based upon a rather com- 
plex definition, and the whole formula is based upon a 
theory of flow around bends which now seems rather fan- 
tastic. He considered that the water flowing around a 
curve struck against the outer bank and then bounced 
away, making the angle of rebound equal to the angle of 
incidence. Ina long curve there could be several of these 
rebounding angles. If the radius of curvature were not 
constant, the different angles would not need to be the 
same size. In the case of a long curve, the quantity sin? a 
would be changed to Ysin* a or the sum of the terms taken 
separately. It is the subsequent history of this formula 
which I wish to tell briefly. 

In 1850 the U. S. Army Engineers began a compre- 
hensive study of the Lower Mississippi River. After ten 


years of work Capt. A. A. Humphreys and Lieut. H. L. 


Abbot published a quarto report 





lished in Paris in 1816 with the 


of about 700 pages entitled 


addition of a third volume deal- Physics and Hydraulics of the 
ng with the subject of heat. P R I N > I P E S Mississippi River. The volume 


One of the subjects Du Buat 


was first published in 1861 and 


studied was the additional head D H y D R A U i, | Q U E ’ was reprinted in 1876. Chap- 


required to maintain flow in 


ter III of this work contains a 


pipes having curves or bends as VERIFIES rather comprehensive review of 
mpared with the head re- Par un grand nombre d’Expériences faites par all hydraulic literature pub- 
uired to maintain the same ordre du Gouvernement. lished up to that time relating 


low through straight channels. 
From his experiments he de- 


Ovuvrace dans lequel on traite du mouvement uniforme && 
varié de l'eau dans les Rivitres , les Canaux , & les Tayaux de 


to the hydraulics of rivers and 
highly commends Du _ Buat'’s 


ised a formula for the addi- suite; de lorigine des Fleaves , & de Iérabliffement de leur work. The report contains an 
tional head around a bend as lit; de effet des Eclufes, des Ponts & des Reverfoirs; des Jets~ elaborate account of the meas- 
iollows d'eau; de la Navigation tant fur les Rivitres que dans des Canaux urements of the velocity and 


s-3 i "Eau en particulier. 
, in which a can- & de "Eau en pa 


étroits; de la réfiftance des Fluides en général ; & de celle de l'Air 


discharge of the Lower Missis- 
sippi River and formulas for 


2000 Par Mle Chevalier DU BUAT, ancien Chevelier de! Ordrede Saint computing these quantities. In 


texceed 36 deg. All the linear 
juantitiesareininches. As this 


Jean de Jérufalem, Chevalier de ’ Ordre Royal & Militaire de Saint 
Louis , Lieutenant-Colonel au Corps Royal du Génie. 


the course of the discussion, the 
authors needed to determine the 




















lormula was devised before the Us condom PhileCophia B Sclencie folidie experientio avesarut effect of bends in the river and 
rench Revolution, and hence me ne —- adopted Du Buat’s formula for 
delore the introduction of the NouvELLE EpiTiow, revue, & confidérablement augmentée, this purpose. Changed to Eng- 
metric system, the “‘inch’’ used TOME PREMIER. lish measures using feet, they 
vas the old French inch which gave the formula as follows: 
was nearly the same as our v* sin’ a 

iglish inch. g3 

' his experiments Du Buat 266.3 
sed iron pipes with curves They then stated that it could 
made of lead pipe all of which not be expected that a formula 
or. 1 in. or 2 in. in di- A BA 2 2-S, based on measurements in a 
ameter e states that many : small pipe would give proper re- 
' his experiments agreed in OS LIMPRINERIS DE MONSIEUR. sults ge large chau like the 
their results closely, but some Mm DCC LEEZVL Mississippi; but that if the for- 
t them, for various reasons, mula were changed so as to read 
— not entirely consistent TiTLe Pace or Du Buat’s Principes d’ Hydraulique, a 
nd he therefore rejected such 1786, PROBABLY THE First SysTEMATIC Si 
results. The experiment which TREATISE ON HYDRAULICS 154 














616 


it would fit their experimental measurements very satis- 
factorily. They gave a small table to show the results of 
testing this formula by measurements at several places, 
but did not give their data in sufficient detail to show 
conclusively just how the formula was applied. The 
published table apparently has some typographical errors 
but the data do not enable one to tell which figures are in 
error. It seems to me uncertain as to whether they 
determine the angle a by the same method that Du Buat 
used. Apparently they thought their most precise test 
of the formula was by measurements made near Vicks- 
burg, Miss., on a stretch of the Mississippi eight miles 
long having near the middle a sharp 180-deg bend. 

In his Mechanics of Engineering, published in 1890, 
page 770, Prof. Irving P. Church says, “‘According to 
Humphreys’ and Abbot's researches on the Mississippi 
River, the loss of head due to a bend may be put— 


vo 6A ” 


in which A is the total angle of curvature stated in circu- 
lar measure. This formula differs much in appearance 
from the one published by Humphreys and Abbot. 
Some time before his death, I wrote to Professor Church 
calling his attention to the difference in form and asked 
if he had any notes regarding the reason for his modifying 
the appearance of the formula. He answered that he 
had no such notes and no recollection about the matter. 
It is rather easy to devise a plausible explanation of Prof. 
Church’s change in the formula. 

The late Harrison P. Eddy published in the Engineering 
News-Record for September 29, 1921, page 516, a brief 
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article entitled ‘Effect of Curvature Upon Flow in Oper 
Channels." He quotes Church’s statement r: garding 
Humphreys and Abbot and says that they were probabj, 
the earliest engineers to attempt a determination of th, 
loss of head caused by bends in open channels. He the, 
quotes the formula as follows: 
h, = v?/536 ame 6A/r. 
A little later I called his attention to the radical chang, 
embodied in this formula as compared with the way ;; 
was printed by Church. Some time afterward he joj 
me that he had looked into the matter when he returne; 
to his office and found that the assistant who had mag; 
the researches, the results of which were given in ) 
article, had written the formula with a dot between th, 
two fractions to indicate multiplication. When th 
manuscript was typed, the stenographer did not under 
stand the significance of the dot but mistook it for , 
minus sign, and the error was not discovered by anyone 
before publication. 
These are the various forms in which Du Buat'’s for 
mula has appeared in the course of 135 years. The subject 
is a rather minor one in the whole field of hydraulics 
although it has attained considerable importance under 
some circumstances. Apparently Du Buat’s formul 
did not have any well-founded basis when it was first 
proposed, embodying errors and misconceptions; and jt 
has been published in different forms which probably 
have no validity at all. One may wonder whether it 
will still continue to appear in various mutilated forms 
in the coming centuries. 


Reprints of the complete de- 


























Square Sections of Reinforced Concrete Eccentrically Loaded 
in Iwo Directions 
By Paut ANDERSEN, Assoc. M. Am. Soc. C.E. 


ASSISTANT Proressor or StrucTURAL ENGINEERING, UNtversiry oF Minnesota, MINNEAPOLIS, MINN. 


stresses in square columns of reinforced concrete 

when subjected to the action of a concentric load, P, 
and two unequal bending moments, M, and M;, acting 
at right angles to each other, as indicated in Fig. 1. 
Practically every column in a reinforced concrete building 
is subjected to such action; yet in spite of its importance 
there are in the current technical literature no references 
to this problem. (Special symmetrical cases have re- 
cently been published by the writer—‘ Diagonal Bending 
of Square Concrete Sections,’ CrviL ENGINEERING 
for August 1938, and “Square Concrete Sections Sub- 
jected to Thrust and Diagonal Bending,’’ Crvit ENGr- 
NEERING for January 1939.) 

The following symbols are used: 


[°: this article is presented a method of analyzing the 


bending moment 
ratio of moduli of elas- 
ticity 


D = length of diagonal M = 
d = distance from corner to n = 
reinforcing bar 





é = eccentricity P = magnitude of load If 
f- = maximum compressive p = steel ratio 
stress in concrete 6 = angle between diagonal 
f, = maximum tensile stress and line connecting center 
in reinforcing bar of section and point o! af th 
k = distance from apex of plication of load tr 
compression area to neu- ; 
tral axis, divided by D r- 
The stresses produced in the column of Fig. ! will be of 
identical to those caused by a single concentrated load 0! Ce 
magnitude, P, acting at a distance 
_ VM? + M? 
e= | eae hdd 
3n, 


from the centroid of the square. The angle between the 
plane containing the equivalent single load and the ax 
of the column, and the plane of the diagonal, is deter 
mined from 









































N 0. 19 Vou. 9, No. Io 
7S M. 
v int Open tan (45°— 6) ooo. e cece cece ees (2) 
regarding M, 


Probably 
on of the 
He then 


In order to express the stresses acting upon a cross- 
of the member in terms of P, e, and 86, certain 
tions must be made. 


a Thus tensile stresses in the 
concrete are disre- 
garded, andtheneutral 
axis is assumed to be 


perpendicular to the 


ul change plane of bending. 

© Way it In Fig. 2 is shown a 
1 he told square concretesection 
returned reinforced with four 


corner rods and sub- 
jected to the action of 
a single concentrated 
load, P. Depending 
on the eccentricity, e, 
and the angle of eccen- 
tricity, #, the compres- 
sive stresses will form 
a tetrahedral volume 
as shown in Fig. 2(a); 
a volume which is 
most conveniently 
treated as a difference 
between a large tetrahedron and a small tetrahedron as 
indicated in Fig. 2(b), or a tetrahedron reduced by the 
volumes of two smaller ones as shown in Fig. 2(c). 

Consider a squaie section ABCD, having compressive 
stresses over a triangular portion AMWN and tensile 
stresses in three reinforcing bars (Fig. 3a). The position 
of the neutral axis found by eliminating P between the 
two equations which express respectively the equalities 
between the sum of the internal stresses and P, and the 
sum of the internal moments and Pe, thus: 
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— | k2p2 fnpD* ; 
ung I — 3 x cos 2% + 7 ‘4k (2 - Gi 6 ) eeeeeees [3] 
de- and 
py. 
f.k*D? { D kD f.npD* {1 d 
— fe= BG = == 4 ee 4 
3 cos = 68S ) ve (; 5) [4] 


Eliminating the load, P, between Eqs. 3 and 4 gives for 
Case A 


Hee(2 ~ cost) + 3np = k cos 20 Sup cose] £ cos + 


2 
(3-8) |- ee ee 


cnt sin cpg ee Ese 


ad 


diagonal 
ng center 
int of ap- 


.. [6] 


then the compressive stresses will be distributed over a 
trapezoid ABRM as shown in Fig. 3(b), where G indicates 
the projection of the centroid of the tetrahedron having 
AMN for a base, and G, is the projection of the centroid 
ot the smaller tetrahedron having BRN for a base. For 
Case B, the position of the neutral axis is found from: 


k +(s 5 ~foose) gx — S080 =H (¢ £ — acon — sind) A + 


will be 
load ot 


4 


anp (smo +sina)a 3 (coso + sine) np | goon + 


) | + eee sin (45 — cose — sin) = 0 ieee [7] 


een the 
he axis 
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For Case C (see Fig. 3c), the value of & is given by 


e e 
+ (25-2 cm 0) w+ 9 cone (cos 25) k? — 


= i sia in? 
[cose + 3-5 (np con i) |e x oose(1 + 2sin 0+ 


cos 20 , 3 e 1 ¢a\ 
2 +3 upeonse| Somo+ (3-5) | Wiecaseheneka [8] 


The greatest unit compressive stress can be found for 
Case A by solving Eq. 3 with respect to f,. For the other 





CASE A 


CASE B CASE C 


Fic. 2. Square Secrions SunjecTeED TO THRUST AND Two 


UNEQUAL BENDING MOMENTS 


two cases it can be found by writing the relations corre- 
sponding to Eq. 3 and solving for f.. 





Thus: 
P P P 
I. Capi? fe = Casi fe = Cor, TeETLELT T [9] 

where 

a 12k cos 20 

4 4ht + 3np (2k — cos 8)cos 20 
24k(cos @ + sin @) 
Cp 





~ [2k — 6(cos 0 — sin 8)k + (cos 0 — sin 0)? + Omp (2k — 
cos @) (cos 6 + sin @) 
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P | 4\ ,P 2 [2 k—(Cos@— Sine )} 
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ILLUSTRATING THE DERIVATION OF EQUATIONS 
FOR THE THREE CASES 


Fic. 3. 
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12k cos 2A 


12k? cos 6 Hk + cos #(1 + 2sin*6) + 3np(2k — 


cos @)cos 28 


In all three cases the maximum stress in the tensile 


reinforcement is 
‘Z d \ cos@ 
ni ] 
[ ( Dj Rk 


of the variation of k as a function of 
4 pn, and * will reveal that when © 
D D I 
very small then the rate of changeof k becomes very great, 
making interpolation inaccurate. For design purposes 
it is therefore recommended that k be expressed graphi- 


[10] 
\ study the 


variables 6, bec »mes 


cally as a function of the reciprocal —. This has been 
, 


done in Figs. 4 and 5 for angles of eccentricity of @ = 0° 
: d 
and @ 22'/,° and a ratio of embedment he Oa 


should be noted that the shapes of these curves change 
very little with variation of #6. As @ increases the curves 
move upward, a fact which makes interpolation compara- 
tively rapid and accurate. 

For a numerical example, let it be assumed that a 
column in a reinforced concrete building is analyzed in 
the two directions in space by the principle of continuity, 
and that this anal- 
















ysis gives P ; 

2000 Ib: M Y) 
3,400 lb-ft; and 

M, 7,900 Ib-ft , 

Che column is 12 


by 12 in. and is 
reinforced with 
four .-in. round 


bars placed 7 in 
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Fic. 4. k aS FUNCTION OF 
D/e AND np, FoR d/D 02 








and @ = 0 
between centers. It is assumed that 12. Other 
quantities to be computed are e hohe oD 

2,000 
; é eee ‘ 
12 91.69 in 3.047; 0.328; tan(45 @) 
D e 
3,400 7,900 0.4304; @ = 21°48’: ¢ = 
; ‘Dd 
2.5 + 12 = 0.2; 
2.41 coat 
pn = 2 xX 12 x 12 = 0.2 1] 







It is seen that the angle of eccentricity is very 
the one for which Fig. 5 has been plotted. 
chart, the value of & for np = 0.2 is 0.328. 
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Eq. 6 it is seen : 
that the stresses 

are distributed <oss 
over the column 3 
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B. Hence the +2°™ 
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preceding paragraph are to be substituted in Eq. 7, givi: 
k® + 7.7483k? + 0.1419k 
bk = 


0.9280 = 0 
0.55 


Maximum compressive and tensile stresses (f, and 
j,) are computed from Eqs. 9 and 10. They are respec- 
tively 750 and 11,250 Ib per sq in. 


Unusual Topographic Survey 
By James S. ANDERSON 


RESIDENT ENGINEER, WARREN AND VAN Praaa, [Ni 
ConsuLTING ENGINEERS, Decatur, ILL. 


N the course of a surveyor’s work, there occasionall) 

arises an unusual job for which ordinary methods 
of procedure are not only impractical but excessivel) 
expensive. Such was the type of work we recentl) 
encountered in making a very complete and accurate 
topographic survey of the grounds of a large estat 
located among the 
ravines of High 


land Park, IIL, 
along the steep 
bluffs of Lake 
Michigan. 


The job called 
for accurate loca 
tion and descrip- 
tion of all trees, 
468 in number, the 
majority in areas 





Waite CHALKLINE MARKING Base Lint 
THROUGH UNDERBRUSH 
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with dense underbrush; the location of all 


" Nearly 
m this buildings, fountains, and utilities; as well as ground 
is Value ms for accurate contours, elevations at the base 


tree, and sufficient elevations for accurate 2-ft 
contours for a horizontal dis- 
tance of 20 ft beyond the edge 
of a very steep bluff. 

Because of the accuracy 
required, it was decided to 
lay out the entire estate in 
100-ft squares. Through the 
more open areas two base 
lines, at right angles, were 
established, and auxiliary 
base lines located from these. 
At all corners 1 by 1-in. pegs 
were driven. It was found 
practical, also, to drive a 
numbered 1 by I-in. peg at 
the base of each tree, both 
because of the accurate de- 
scription, location, and eleva- 
tion required for each; and 
because the trees were more 
often than not invisible to 
the man plotting, as we were prohibited from cutting any 
f the dense summer foliage. 

In areas where dense underbrush reduced visibility 
to 10 or 15 ft, white chalkline was tautly stretched be- 
tween corner pegs marking the various base lines. That 
made the maximum dimension from any base line 50 
it, which increased the accuracy of the survey and re- 
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fue Tree CALIPLR IN USE 


quired less “plowing” through the underbrush and cob- 
webs for the chainmen. 

Our method of procedure was to lay out a square with 
chalkline; locate all drives, walks, and buildings there- 
from; drive numbered pegs at the base of each tree; 
make all east and west tree measurements, giving size 
and description; and then make all north and south 
measurements. 

In determining tree diameters, ‘“‘tree calipers,’ cali- 
brated at 2-in. intervals, were found very useful. All 
measurements were taken waist high, or 36 in. above the 
ground, considerably above possible root deformations. 
lwo diameter measurements at right angles were made 
for each tree and the average measurement used. 

In determining elevations along the bluffs, it proved 
extremely difficult and often impossible to obtain ac- 
urate horizontal and vertical measurements, as the 
slopes varied from 45 to 85 deg. To eliminate this 
lificulty the “‘bluffometer’’ was constructed. It con- 
sisted of a 25-ft arm calibrated in feet to record the 


over 


f and 
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horizontal dis- 
tance beyond the 
bluff edge, with a 
plumbbob at 
tached to a tape 
operated by a 
small hand crank 
for determining 
the vertical dis- 
tance to the slope 
from the end of 
the arm. 

In operating the 
‘“bluffometer”’ the 
following procedure was followed: At locations where 
elevations were to be taken, usually at 25-ft intervals be 
tween 100-ft base lines, two pegs 5 ft apart, one at the 
bluff edge, were driven to the same elevation. Usually 
a number of these could be driven from one instrument 
set-up. The ‘‘bluffometer’’ was then set on these stakes, 
the horizontal arm being necessarily level, and vertical 
distances were recorded for 2-ft horizontal intervals. 

All data were plotted in the office from the plane- 
table notes, using a large scale. This aided the customer 
greatly in the location of proposed new buildings and 
relandscaping of the entire premises. It was found 
practical to leave the tree pegs for the use of the land- 
scapers as an aid in location and identification. 





““BLUFFOMETER” IN POSITION ON 
LEVEL PEGS 





’ 


IN OPERATION 


““BLUFFOMETER’ 


Thus, by the use of pegs, chalkline, ‘tree calipers,’ 
and ‘“‘bluffometer,’’ a job that might easily have been 
tedious and expensive was made economically rapid, 
accurate, and above all, interesting. 
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TH! direction of the surface currents in hydraulic 

models is frequently studied by observing the ac- 

tion of particles of confetti scattered upon the water sur- 

lace. lf it is desired tu make a record of certain flow 

conditions, a photographic time exposure may be taken. 

LINE the bits of confetti show as streaks in the photograph, 


the le l 


th of the streaks being proportional to the ve- 


Photographic Technique for Recording Direction of Surface 
Currents in Models 


By C. J. Posey, Assoc. M. Am. Soc. C.E. 


\SsISTANT Proressor OF HypRAULICS AND STRUCTURAL ENGINEERING, INSTITUTE OF HypRAULIC RESEARCH, STATE UNIVERSITY 
or lowa, Iowa City, Iowa 


locity and the length of the exposure. Unfortunately, 
however, the flow pattern is often complicated, and it 
may be difficult to tell which way along the streak the 
particle of confetti was moving. This difficulty is obvi- 
ated by the new technique described herein. 

The time exposure is started as before, but just before 
the camera shutter is closed, a flash bulb is set off. This 














Time Exposure, For- 
LOWED BY FLASH, 
Propucep Tus Pic- 
rURE, MAKING Ir Pos- 
SIBLE TO Recorp Dr- 
RECTION AS WELL AS 
SPEED oF FLow 





puts a bright head on the downstream end of each streak, 
removing any uncertainty as to the direction of flow. 


62 Civit ENGINEERING for October 1939 


Vor. 9, No. 19 


















In actual use in the laboratory, some unexpected aq. 
vantages were found. The flash bulb illuminates th 
details of the model, and the light during the longer part 
of the exposure need only be bright enough to insure that 
the streaks will show on the photograph. This not only 
saves in the amount of artificial lighting needed, py; 
gives considerable latitude in its intensity. The ao. 
companying photograph was taken inside the laboratory 
on a bright day, but without any artificial light except 
that from the No. 11 flash bulb, which was held about g 
ft from the area photographed. Panatomic film was 
= and the exposure was approximately two seconds 
at fll. 
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Our Readers Say— 


In Comment on Pa ers, Society Affairs, and Related Pro esstonal Interests 
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Discussion on “Symmetric and Anti- 
Symmetric Loadings’’ Closed 


To tHe Eprror: The discussion in the July number of Crviz 
ENGINEERING by C. M. Goodrich, M. Am. Soc. C.E., on my article 
on “Symmetric and Anti-Symmetric Loadings,”’ in the April issue, 
leads me to fear that I did not make clear the fact that the relations 
expressed in my twelve conditions were applicable to any statically 
indeterminate structure having a plane of structural symmetry. 
They express obvious, though little used, relations between loads, 
reactions, slopes, and deflections on such structures and serve pri- 
marily to simplify the application of the moment-area, elastic 
weight, slope-deflection, moment-distribution, or least-work meth- 
ods of analysis by providing equations of “symmetry” and 
“anti-symmetry”’ to be used in conjunction with the usual equa- 
tions of static. As such, they supplement standard design pro- 
cedures, but do not replace them. Since they require the solution 
of two force systems whose effect is equivalent to the single given 
system, they depend upon the theory of superposition, as Mr. 
Goodrich states, and they are not applicable when secondary 
effects render that theory void. 

In his application of the method Mr. Goodrich, as has been 
pointed out by H. E. Warrington, M. Am. Soc. C.E., in a letter 
transmitted to me, has made an error in stating, ‘‘Since the tangents 
at G and H are parallel, the M/J areas total zero...."’ There is 
no reason applicable to structures in general for the tangents at 
G and H being parallel, though the angular changes may be small 
and, as in this instance, the difference between them may be 
negligible. For other loadings or frame proportions Mr. Good- 
rich’s formula might lead to error. It is true that for the case of 
anti-symmetrical loading the vertical deflection of G with respect 
to H is zero, hence that the sum of the moments of the M/I areas, 
taken horizontally about G, would be zero. This last statement 
assumes, of course, that the deflections of the frame due to the 
axial stresses in the members are negligible, an assumption nor- 
mally made in the analysis of such structures. 
Dayton, Ohto Joseru S. NEWELL 


Engineers and Economics 


Dear Sir: In an address given on Engineers’ Day at the Golden 
Gate Exposition, ex-President Hoover suggested that, since engi- 
neers are being blamed for so-called technological unemployment 
and since politicians and economists have been trying for years 
to remedy the economic situation without the slightest success, it 
is now time for engineers to uphold the truth and point out the 
only road that can possibly lead back to prosperity. The volume 
of goods and services produced is the index of prosperity, and 
engineers and scientists have contributed more towards increasing 
this volume than any other class of producers 
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Engineers are accustomed to arriving at correct deductions from 
facts that are available, but few of them take enough interest in 
politics to apply this faculty to the analysis of economic problems, 
leaving that to economists and legislators. Because action and re- 
action are equal and opposite, a man cannot lift himself by his 
boot straps, yet leaders of the nation, with the approval of many 
of our educators, are attempting to restore prosperity by method: 
equally impossible. Furthermore, by referring to past history, it 
is apparent that these same expedients have been tried over and 
over again for more than a thousand years with the inevitable re- 
sult that the currency becomes worthless and the kingdom, empire, 
or republic totters and falls. 

The only way to raise the standard of living is to restore the 
freedom of the individual to produce as much or as little as he is 
capable of doing. 

Few people seem to have a correct conception of money. Re- 
duced to its simplest terms, all business and industry consists of 
the production, transportation, and exchange of goods and services 
As the value of goods and services depends upon the value (as 
determined by supply and demand) of the labor of hand or brain 
that produced them, all industry finally consists of the exchange of 
labor for labor. Money is a token representing a unit of value to 
facilitate such an exchange; it has no value unless it can be ex- 
changed for some product of labor that is of value, and, except by 
gift or theft, money can be acquired only in exchange for goods or 
services. 

The value to a nation of the goods and services produced cannot 
be altered by changing the value of the currency in terms of gold 
In 1937 the value of the total national production was 70 billion 
dollars, and that was the buying power of the nation. Computed 
at 1913 prices, this is only 43 billion. Prices and wages were higher 
in 1937. There was more money to spend, but the production per 
capita of goods and services was less than in 1913. Of the national 
income, 55!/; per cent was paid in the form of wages in 1913 and 
671/, per cent in 1937. Because of a monopoly of labor made pos- 
sible by the enactment of certain laws, wages in some industries 
were pushed far above the level determined by supply and demand 
—from 100 to 200 per cent above the 1913 level—therefore the 
production of those whose incomes had not increased was sufficient 
to exchange for the production of only about half of those receiving 
the higher wages, with the result that 11 million were unemployed 
and therefore produced nothing. 

Wages must be determined by the market value of the produ 
tion; they cannot be set by law. The more each person produces, 
the more there is to exchange for the production of others. Som 
produce more than others, and it does not help the incompetent 
limit the production of the competent. Furthermore, it is m™mpo> 
sible to increase the production of the incompetent by law 

The causes of continued unemployment and unbalanced budge's 
are nothing mysterious, but just as recognizable as the force o! gr’ 
ity, and disaster is sure to follow unless the causes art —~ 
Grass Valley, Calif. Artuur B. Foorr, M. Am. Soc. CF 
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A Collection of Comments on Work 


of TVA 


ro Eprror: The following is a brief digest of the discussion 
by the writer at the Chattanooga Meeting and, within 
che spa. Limitations of Crvrt ENGINEERING, touches on a few of the 
ooints ciscussed there. I regret that, within the scope of his sub- 
‘ect, Mr. Parker could not have gone more deeply into certain 

{ the TVA work, which have provoked considerable dis- 


preset 


phases ae ; 
~yssion Aside from the engineering and construction aspects of 
the development, I cannot say that I am in full agreement with the 
principles upon which it has apparently been based, and there are 


come that I cannot reconcile. 

For instance, I cannot agree with Mr. Parker's statement that 
-he development of the Tennessee River is concerned with no single 
ourpose. While it may be true that at least four ends will be 
erved, as stated, and that the physical characteristics are adapted 
+) the combination of some or all of these purposes, the great em- 
phasis which has at all times been laid on the navigation and flood 
control phases of the development and the constant reference to the 
power development as being only “‘incidental,’’ are apt to be mis- 
leading. It would seem from the course the development has 
taken that the main result has been a development for power, with 
navigation and partial flood control as by-products. 

he matter of the development of the Tennessee River for 
navigation has turned out to be a highly controversial one. The 
|S. Army Engineers, after many years of study, recommended 
from a purely navigation standpoint, a series of low dams costing 
approximately $75,000,000 (see House Document No. 328). 

Apparently TVA plans for flood control involve several different 
problems: (1) the protection of the city of Chattanooga; (2) the 
general protection of the valley itself; and (3) “substantial contri- 
bution” to every major Mississippi flood. Here again there is 
apparently wide divergence of opinion among engineers as to the 
part the present development would play in any or all of these 
problems. There is a great preponderance of opinion to the effect 
that a flood control plan by reserveirs on the Tennessee devoted 
mainly to protection on that river has little or no value economi- 
cally so far as the Mississippi is concerned, and that where the pur- 
poses of navigation, flood control, and power are combined there is 
a great deal of doubt among our leading engineers as to its work- 
ability 

On November 18, 1938, Ford Kurtz, M. Am. Soc. C.E., submitted 
he following statement to the Special Joint Congressional Com- 
mittee: “It is my considered judgment that the TVA has not 
obtained adequate flood control on the Tennessee River and its 
tributaries; that even upon completion of all the eleven dams of the 
Unified Plan recommended to the Congress the TVA will not obtain 
adequate flood control on the Tennessee River and its tributaries; 
that the TVA could have obtained adequate flood control on the 
lennessee River and its tributaries for $81,133,600—a small frac- 
tion of the $520,960,000 which the TVA Unified Plan will cost; 

\s to the economic soundness of the plan, I hesitate to agree with 
Mr. Parker. To be ‘economically sound” a project must not pro- 
vide unnecessary surpluses. It would appear that navigation and 
power are being provided for far in excess of present, or immediate 
It does not seem to me to be justifiable to spend 
some $300,000,000 for navigation and flood control alone (not in- 
luding power plants) for what could be obtained for $155,000,000. 
Furthermore, low dams or flood control dams would not necessarily 
have precluded the development of power as needed. Also, a 
power development such as the TVA has carried out could not be 
attempted as an economically sound project by private capital. 
There must be a load for such power plants after they are built 
in the case of the TVA development such load could be obtained 
nly by the taking over of a market already developed by existing 
itilities and the taking over of these utilities bodily. 

Referring to the subject of “force account construction,”’ men- 
uoned by Mr. Parker, there are some doubts as to whether this is 
‘Ae most economical method of construction. The writer has been 


future, needs 


on both sides of this question and realizes the arguments pro and 
1. There is always the question as to whether the organization, 
‘qupment, and all the other factors involved in such a specialized 
vustruction problem can be organized to perform such a job 


“Meiently in a short period of time. There is always the tempta- 
ion - ‘orce account work to overload the organization, and to 
‘pend n y on refinements that in the final analysis add little or 
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nothing to the job asa whole. Such projects as Hoover Dam, both 
of the Grand Coulee contracts, and parts of the Fort Peck Dam 
were contract jobs, and costs and results secured were, I under- 
stand, satisfactory. 

In such a progressive program as has been followed by the TVA 
it would doubtless have been possible to secure excellent results 
and costs by contract, although imthe case of the TVA development 
the reasons for doing the work by force account must have been 
carefully considered before a decision was reached. It is safe to 
say that engineers are as a rule prejudiced toward doing their work 
by force account, if possible. 

A. C. Potx, M. Am. Soc. C.E 
Consulting Engineer 
Birmingham, Ala. 


To rue Epiror: The Tennessee Valley Authority and the work 
it is doing in the valley of the Tennessee River, described by Mr 
Parker in the June issue, are perhaps the most interesting of the 
new functions recently undertaken by the federal government 
Mr. Parker is to be congratulated, not only for having a clear 
logical plan for the complete development of the work, but also for 
presenting it without reference to its social, political, or economic 
implications. 

Planning a series of construction operations, extending over a 
wide area and through a series of years, so that there is no confusion 
or waste of men or equipment, requires engineering ability of the 
highest type and, in my opinion, is perhaps the most notable engi- 
neering achievement of the Tennessee Valley Authority. Hereto 
fore, dams have usually been designed and built for a single pur- 
pose, such as water supply, power, navigation, or flood control. It 
is relatively simple to design a dam having maximum efficiency for 
a single purpose. It is quite another matter to design a series of 
dams which, taken together, will efficiently serve all such purposes. 

A series of seven new dams, together with the two previously 
existing dams, on the Tennessee River, provides for 9-ft navigation 
from the mouth of the river to Knoxville, Tenn., a distance of 650 
miles. These dams create heads of from 39 to 65 ft each, and the 
addition of power plants assuredly cannot affect navigation even if 
they are operated at a 50 per cent daily load factor. 

Not only are the main river dams high enough to provide power 
in addition to navigation, but each dam will permit a surcharge of 
the reservoir varying from 2 to 21 ft. These main river reservoirs 
are all large, so that a 5-ft surcharge provides storage capacity 
which can be used to reduce flood peaks during the flood period 
without interfering with either navigation or power. While the 
flow in the river is still high—but after the danger of floods on the 
Ohio and Mississippi rivers is past——the large storage made avail- 
able by this surcharge may be allowed to fill, and the stored water 
can subsequently be used to augment the low flow. In particular, 
the enormous reservoir created by the Gilbertsville Dam has great 
possibilities in this respect. 

From Coulter Shoals, the furthest upstream of the main river 
dams, each successive dam must pass not only an increased unregu 
lated flow, but an increased regulated flow, and each successive dam 
can utilize a larger amount of water for power generation. It is 
interesting to see how this has been worked out, as shown by the 
following table: 


ULTIMATE 

MBEAN ANNUAL REGULATED TURBINE 

FLow, FLow,* Capacity, t 

Cu Fr Cu Fr Cu Fr PERCENTAGE 
PROJECT PER Sec PER Sec PER Sec or MBAN 

Coulter Shoals. .... whe — as ove 
Watts Bar..... . 26,400 11,500 38,000 134 
Chickamauga 38,400 15,000 30,700 80 
Hales Bar..... .. wee 4 __ 7 
Guntersville 41,400 16,500 35,500 86 
Wheeler. . .50,000 17,500 76,800 153 
Wilson.... 52,000 18,500 65,500 126 
Pickwick. . . .55,000 20,000 58,000 105 
Gilbertsville 64,000 24,500 43,000 67 


* Based on storage available at Norris, Hiwassee, Santeetlah, and the 
Tennessee River dams as given in this table. 
t Based on generator capacity at normal head and load conditions 


Stream-flow records of the Tennessee River are available for a 
period of 64 years. While this period is shorter than might be 
desired, it is long enough to establish the general characteristics of 
the stream flow. Ina very general way, these stream-flow charac 
teristics may be described as two years of very low flow in each ten 
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year period. The years of low flow fix the amount of primary 
power that can be developed without an excessive, and little-used, 
steam reserve. Even large reservoirs cannot be used to supply 
this deficiency, since conditions of flood control require that the 
storage reservoirs be drawn down each year while the stream flow 
is likely to be deficient during two successive years 

It is thus seen that the characteristics of the river determine how 
much of the total power which can be generated will be primary 
and how much of it will be secondary. While the large amount of 
secondary power that can be generated is useless for public service, 
it has sufficient continuity to make it usable by industry, and provi- 
sions should be made to develop it 


J. P. Growpon, M. Am. Soc. C.E 
Chief Hydraulic Engineer, 
Aluminum Company of America 


Pittsburgh, Pa 


fo THe Epiror I'wo discussions of the writer's paper, “‘The 
Construction Program of the TVA,” were presented at the Spring 
Meeting at Chattanooga—one by J. P. Growdon and one by A. C. 
Polk, both Members Am. Soc. C.E. 

Mr. Growdon has been very familiar with the work of the TVA, 
and his comments reflect an understanding of our engineering prob 
lems. His remarks are greatly appreciated. 

The discussion by Colonel Polk appears to be largely based on 
various adverse statements and charges made in the course of recent 
controversies which have been of a political rather than an engi- 
neering character. Without wishing to prolong any of these con- 
troversies, it seems only reasonable to discuss a few principal items 

1. Typical of such claims are the estimates of $75,000,000 for a 
complete series of low navigation dams on the Tennessee River, 
and of $81,000,000 for a single-purpose flood control system (the so- 
called Kurtz plan). Both these estimates have been shown to be 
entirely inadequate, probably not more than half of the proper 
figures. This flood control scheme in particular is very misleading, 
since the costs proposed for certain projects are considerably less 
than the costs estimated by army engineers for the same sites. It 
makes no effective provision for control of floods in the Mississippi. 
2. In the fourth paragraph of his discussion, Colonel Polk 
states: ‘There is a great preponderance of opinion to the effect 
that a flood control plan by reservoirs on the Tennessee devoted 
mainly to protection on that river has little or no value economi- 
cally so far as the Mississippi is concerned, ...”’ 

The proposed contribution of the TVA to the control of Missis- 
sippi River floods will be through Kentucky Dam at Gilbertsville, 
which is located near the mouth of the Tennessee River, and conse- 
quently cannot be expected to benefit the balance of the Tennessee 
Valley directly. By means of this dam alone extreme flood heights 
at Cairo will be reduced by at least 2 ft. 

The effect of this reservoir has been the subject of a remarkably 
thorough and elaborate analysis by our engineering staff, which has 
been verified by the following agencies: (1) a board of consulting 
engineers, consisting of L. L. Hidinger, E. W. Lane, and O. N 
Floyd, Members Am. Soc. C.E.; (2) engineers employed by the 
Congressional Investigating Committee; and (3) the National 
Resources Committee. 

3. Colonel Polk states that ‘the main result has been a develop 
ment for power’’ and later remarks that “such load could be ob- 
tained only by the taking over of a market already developed by 
existing utilities, etc.”’ 

It is probably not generally appreciated that before acquisition of 
properties of the Tennessee Electric Power Company, the TVA 
power load had reached a peak of 407,000 kw. At that time the 
total hydroelectric generating capacity had just been increased to 
444,000 kw, so that all major hydro units were in operation. At the 
present time TVA construction forces are expediting as much as 
possible the installation of additional units in order to keep up 
with the demand 

4. The use of force account for construction has had the numer 
ous advantages which | have described, and doubtless some of the 
disadvantages mentioned by Colonel Polk. The best proof of con 
struction efficiency is given by our records of unit costs, which are 
readily available. 

5. The basic economy of TVA enterprises comes from the 
multiple-purpose use of single structures. That part of the system 
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already completed is now being operated on an actual nultiple 
purpose basis. We believe that those engineers, who lik; Colonel 
Polk, have ‘“‘doubts about its workability,”’ should make » ENN 
attempt to see how it works 


T. B. Parker, M. Am. Soc. C.E. 


Chief Engineer, Tennessee Valley A uthority 
Knoxville, Tenn 





Structural Aluminum and Its Uses 


fo THE Eprror: In the August issue Messrs. Bleifuss any 
Fletcher have described the qualities of the alloys of aluminyy 
most useful from the structural standpoint. These qualities max, 
the material available for many uses where light weight, Pleasing 
appearance, freedom from corrosion, and the strength of steel are 4 
desirable combination. There are, however, certain limitation: 
upon structural aluminum which must be kept in mind. It js jp 
ferior to steel in hardness and ductility. Its comparatively Joy 
modulus of elasticity must be recognized, and its temperature op. 
efficient is relatively high. These characteristics somewhat hampe; 
the use of the material in combination with other metals, such a: 
steel. However, they readily permit the development of entir: 
structures of aluminum, and combination structures have beep 
successfully constructed with due attention to the above character 
istics. 

Uses made by the Tennessee Valley Authority of various grades 
of aluminum may serve to illustrate the place which this materia) 
may occupy in the work of a large construction organization 
Passing by the aluminum paint—which is generally used on stec| 
structures in the air, and to some extent under water—aluminum 
has been incorporated in various architectural features. These ip. 
clude large folding doors at the Norris and Wheeler power houses as 
well as other doors in these and other plants, window sash a 
Wheeler, handrailings, trim on generator housings, grilles on 
ventilating systems, letters on the exterior of buildings, and a num 
ber of lesser uses. In these cases, adequate strength, combined 
with pleasing appearance and freedom from corrosion and the con 
sequent necessity of painting, has been responsible for the use ol 
aluminum, even though the first cost was high. 

In the electrical field, the high conductivity of the metal, com 
bined with its lightness, has made it highly available. It is closely 
competitive with copper in many cases. The Authority has pur 
chased many miles of aluminum transmission wire, and will do so in 
competition with copper when the price situation is favorabk 
Alternate bids are received on copper and aluminum bus bars and 
similar heavy conductors. 

The combination of adequate strength, freedom from painting, 
and non-magnetic properties has led to the use of aluminum housing 
for the power leads from the generators in the power houses a! 
Guntersville, Chickamauaga, and Hiwassee dams. For the saine 
reasons, aluminum conduits are used in certain places. 

Aluminum lighting fixtures, both interior and exterior, and re 
flectors have been used extensively. The reflectors are considered 
comparable with those of mirrored glass. 

In construction plant, several interesting uses have also de 
veloped. On two projects, the Authority has been obliged to haul 
cement from rail to the job in tank trucks, nearly two million 
barrels being so transported. It was found that by using a 
aluminum tank instead of one of steel the load per truck could be 
increased from 55 to 61 bbl, an increase of 11 per cent. The i» 
crease of capacity made the extra cost of the tank well worth while 

On several jobs the heavy panel forms have been shifted by the 
use of A-frames made of structural aluminum. A typical frame 
weighs 140 Ib and can handle loads of 3,000 Ib. These can 
shifted, set, and guyed very expeditiously, and have contributed to 
low costs in handling forms. 

From these instances, it will be observed that there are numerous 
uses for structural aluminum. We would use more of it if it were 
cheaper. Aluminum costs three to four times as much per unit @ 
strength as does steel, but there are frequent cases where this & 
penditure is justified. In fact, the metal must be regarded as 0m 
of the established materials of construction 


Ross M. Rrecet, M. Am. Soc. C.E . 
Head Civil Engineer, Design Deparime 


Knoxville, Tenn. Tennessee Valley Authority 
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Western Local Sections Meet 


Enthusiastic Conference in San Francisco Attended by Representatives of 13 Sections 


Ly 25, 1939, the day just prior to the opening of the 

nual Convention of the Society, representatives from each of 
ocal Sections in the western part of the United States met 

n all-day conference at the St. Francis Hotel in San Francisco 


snder the leadership of James W. Follin, chairman of the Society's 


tee on Local Sections. About half of the Sections were 
esented by their presidents, others by their secretaries, and 
thers by both president and secretary. Discussion was 
inted, active, and rapid. Everyone present had something to 


say about phases of the general subjects, ‘‘How Can Local Sections 


Made of Greatest Benefit to the Profession?”’ and ‘‘What 
ind Functions May Properly Be Turned Over to Local 


sections’ 


~“ 


vas introduced by H 


In his address of welcome, Frederick H. Fowler, president of 
San Francisco Section, mentioned his inability to conceive of 
ituation where there was no Local Section, because when he 
ame a Junior in the Society 33 years ago, the San Francisco 
ion, the first Section to be officially authorized, was a going 
neern and he became a member of it. In his opinion the proper 


rganization of a Section is one of the most important things in 


life of the Society. He could not see how anyone could get 
maximum benefit from the Society without being a member 
1 good live Section, that brings together fellow engineers for 
ission of problems, for social intercourse, and for all the other 
gs that make professional engineering worth while 


JuNIOR FORUMS FOR SELF-IMPROVEMENT 


he first specific topic for discussion concerned the Juniors and 
Macy Jones, president of the Los Angeles 


Section, who explained the organization of the Junior Forum of 


Los Angeles Section and its accomplishments during the past 
ght years. ‘‘The Junior Forum idea,” he said, ‘‘probably origi 
ted in the Los Angeles Section and had its first application there 

32. It was the brain child of Harry W. Dennis.’ 


‘The Juniors in Los Angeles,"’ continued Mr. Jones, “hold thet 
monthly meetings at 5 o’clock on the night of the regular Section 
meeting, which sits down to dinner at 6:30 p.m. The forum is 
self-operating, has its own officers, and arranges its own programs 
but it is the duty of the president of the forum to give a short 
synopsis of the forum program to the Section 

‘‘The Junior Forum bears the same relation to the Society that 
the junior college does to the university system. The better the 
junior college student is trained in the preparatory fundamentals 
and the clearer his conception can be made of the ultimate use of 
his collegiate education, the more benefit he will gain from his 
university work. And likewise the young graduate entering the 
Society as a Junior will get more benefit from the Society, will be 
a more enthusiastic, more interested and, later on, a more valued 
corporate member if his introduction into the Society is under 
favorable and properly prepared circumstances 

“The Junior Forum offers a number of opportunities for self 
development and professional growth. It is an added incentive 
for the young man to become affiliated with the Section, for in the 
forum he can meet with men of his own age and experience. This 
type of meeting develops early and intimate friendships, many of 
which will last for a lifetime. 

‘The forum offers another opportunity in developing self 
reliance and confidence. It should be the obligation of every 
member to address his organization on some subject with which 
he is familiar, and to take part in discussion. This readily de 
velops his ability to stand on his own feet and make clear, concise, 
and factual statements. Since the forum is self-governing it 
provides, also, a number of opportunities for organization and 
administrative experience 

‘We earnestly urge young graduates to join our Society and the 
Section, but if we are not careful we may thoughtlessly neglect 
them once they are in. The forum is a constant reminder to the 
members of the Section, both individually and collectively, that 





LOCAL SECTION OFFICERS AND OTHERS IN ATTENDANCE AT CONFERENCE IN SAN FRANCISCO 


“RONT Row (Left to Right): Thomas C. Adams, President Utah Section; Thomas E. Stanton, Jr., Director Am. Soc. C.E.; F H 


wler, President San Francisco Section; J. W. Follin, Chairman Committee on Local Sections, Am. Soc. C.E.; A. N. Talbot, Past 


resident and Honorary Member, Am. Soc. C.E.; Donald H. Sawyer, President Am. Soc. C.E.; George T 


Seabury, Secretary Am. Soc 


R. B. Wright, President Oregon Section; Frederick W. Panhorst, President Sacramento Section; Thomas M. McClure, President 


Paul S. Bailey, President Colorado Section; H. 1 


sident Wyoming Section; H. Macy Jones, President Los Angeles Section; C. Wayland Capwell, Secretary-Treasurer San 


w Mexico Section 
Back Row (Left to Right): Walter E. Jessup, Field Secretary, Am. Soc. C.E 
£0 Section; C. B. Sadler, Vice-President, San Diego Section (in front of Mr. Capwell); H. E 


is, President Seattle Section; Wells H 


ction; Theodore Neuman, Secretary-Treasurer Sacramento Section; W. T 
Past-President San Diego Section: P. Beermann, President San Diego Section 
ho . 


Phelps, President Spokane Section 


Ashley, Secretary-Treasurer Tacoma Section; J. I. Ballard, Vice-President, San 


Wishart, Secretary-Treasurer Arizona Section 
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the Junior is present. The assignment of the Junior Forum tion by our Local Section. First, the Local Section can , muct 
Adviser, a corporate member of the Section, is important. He to keep the Registration Board informed of cases of illegal ; actice 
should be a man of excellent personal and professional attainment, Most of our boards do not have the funds to hire a speci: Dolice 
one who can secure the confidence of the Juniors themselves, and _ officer to ferret out cases of illegal practice and have to depend on 














one to whom they would willingly go for advice and counsel local, county, and state officials to keep them informed of such 
“Now, it does not appear to some of us that the Society has cases. These local officials, because of other duties and |. cone 
done all that it should for the Juniors they lack qualifications, determine whether \ 
through the Junior Forum. The forum it —s or not a man is qualified to practi engi 
self offers advantages which contribute ‘Se the dein Sisbee of ie neering, and are about 100 per cent ineffq | 
particularly to the professional improvement bss a tive from the enforcement standpoint. Tp, 
of the Junior and somewhat to his social Engineers, the meaning of membership Local Section’s active registration comm; 
status, but there remains for the Society the ts threefold: first, service in the advance- tee could, without an undue amount of eflon 
duty of taking effective steps to improve ment of the engineering profession; on any individual's part, report cases - b8 
the economic status of the engineer, particu second, service to mankind; third, the illegal practice. 5 
larly the young engineer, because without return of that service to the member “Also a Local Section could help in ob wi 
appropriate economic status the professional giving il in proportion to the service he taining modifications of the registration tay . 
and the social status become of secondary renders.” And the third way in which it could hel 
importance is in conducting an educational program », 
Speaking on the function of Juniors “With over 12,000 corporate members sell engineering registration to the publi 
in Local Section work, President T. M of the Society, all of them more or less in and to the profession. This is of myc} | 
McClure, of the New Mexico Section, responsible charge, it would seem that by more importance than the sharpest teet} - 
pointed out that in considering the use of a united action and unity of thought, a that can be put into the registration Jay “ 
component of a society, it is well to take good many of our salary problems could To sell such a law to the profession, the es 
stock of the aims and objec tives of that he quickly and amicably settled.” Local Section could sponsor meetings at ae 
society and the purposes of membership in : ; which problems of its enforcement could : 
it In the American Society of Civil Engi ‘Local Sections should do more for the be discussed “i 
neers the meaning of membership is three men in their vicinity. An engineer who “Until about five years ago, of 70 eng - 
fold,” me said, “first, service in the advance is out of work should look to his Local ee ae the W yoming Highway Depar f | 
ment of the engineering profession; second, Section for every possible eid in helping ment in responsible charge of work, less _ 
service to mankind; third, the return of 3 Sygtatt. than 10 per cent were registered. Mem 
that service to the member giving it in him to secure another postion bers of the Board of Engineering Examiner: 2 . 
proportion to the service he renders. In of Wyoming discussed this situation and as ae 
order for a Section to attain these ob a result of this discussion—we might call j: tor 
jectives, all its members. including its Juniors, must work an educational program—today every engineer in responsible charg: a 
toward them of work with the Wyoming Highway Department is registered P 
According to a show of hands, 5 of the 13 Sections represented “This program has changed our coverage of the engineers 7 
were sponsoring Junior Forums--Los Angeles, San Francisco, qualified to be registered in Wyoming from 50 per cent five years a 
Utah, Sacramento, and Colorado. Dr. Thomas C. Adams, ago to over 90 per cent today. The other 10 per cent are thox oes 
president of the Utah Section, spoke of the organization during employed by the federal government and are exempt. Soe 
the year of a Junior Forum in Salt Lake City with monthly tech “The fourth way in which a Local Section could help a boar Sect 
nical meetings alternating with the Section’s monthly meetings of engineering examiners is in the matter of a revocation pro “2 
rhis group is attempting to do two specific things: first, through ceedings—for fraud, deceit, moral unfitness, and incompetence af 
increased acquaintanceship put themselves in a better position to In order to revoke a man’s license there has to be a complain’ y 
be placed in employment adequately compensated; and, second, filed against him. The question is always brought up as to wh a 
to improve their technical and professional ability so as toimprove should initiate the proceedings by filing the complaint. ‘It has a 
civil engineering in its professional aspects and individually to been held by a number of lawyers in Wyoming that the boar re 
become more competent to render the service demanded of a civil constitutionally is unable to initiate action, since in that case i “a 
engineer. J. I. Ballard, vice-president of the San Francisco Sec would serve both as prosecutor and judge. - 
tion, stated that the San Francisco Junior Forum meets bi-monthly “So in Wyoming. our boafd would appreciate a strong Local . 
in a dinner meeting. Thirty-five or forty Juniors attend. A Section to help it ih initiating revocation proceedings. We in an 
current topic is presented and discussed for half to three-quarters that as far as revocation proceedings are concerned in Wyoming Eng: 
of an hour, after which a Junior previously appointed as a referee we can get all kinds of advice, but very little assistance Ne 
summarizes the remarks that have been made and indicates the ‘Alabama's engineering registration law is but four years old ser 
consensus of opinion of the group. This is followed by the speaker stated Col. A. C. Polk, of thé"Alabama Section and chairman o! , 
of the evening—usually a Junior—in a half-hour presentation of the Alabama Board Of Registration. ‘‘Ninety per cent of our abe 
some phase of his own work. In the Wyoming Section, whose cases of violation are due to ignorance of the law which a polit Men 
members are thinly scattered over a big state, the Juniors are letter from our Board’s secretary will cure. In the other sates 
especially encouraged to take an active part in the Section’s work per cent, we have great difficulty in getting engineers to furnis! hat 
lwo Juniors serve on the board of directors, one as junior assistant enough information to prosecute. Engineers must take a mor me 
to the president, the other as junior assistant to the secretary active part in the enforcement of these laws, which are their law: ape 
Dr. Charles F. Scott, president of the National Council of | if we are to have real enforcement.”’ shou 
State Boards of Engineering Examiners, observed that in college Having been active on the Legal Procedure Committee of th np 
the engineering student has his professors to guide him in the right National Council of State Boards of Engineering Examiners !0 I 
direction, but after graduation he is on his own resources. Here several years, Prof. C. C. Knipmeyer of Indiana felt that “Whe flee 
the professional societies are functioning in providing for the the public and the engineers themselves see that registration é th 
continuation of the training of recent graduates and in guiding a real safeguard for the public and for the profession, then enforce arts 
them into the kind of experience they should be getting ment will come along very easily."" H. Macy Jones, secretary folloy 
, the California Registration Board for Civil Engineers, took issu ¥ tl 
JOCAL ENFORCEMENT OF REGISTRATION LAWS : apr : . : , 
with this viewpoint and expressed his belief that if engineers 4 arty 
Over a period of years the registration of professional engineers to be registered under their law, persistent violations of the la" Th 
has become almost universal. Only a few states now are without by incompetent men must be vigorously and definitely prosecut rvi 
registration laws in some form. In discussing the enforcement if registration is to be effective. ‘‘Nevertheless, a prosecttie! sala 
of these registration laws in each state, Prof. H. T. Person, president does not mean a persecution,"’ said Mr. Jones Be 
of the Wyoming Section, and a member of the Wyoming Board Speaking of the Local Section’s part in enforcing registra" 
of Engineering Examiners, expressed his feeling that Local Sections laws locally, Prof. J. H. Dorroh, of the New Mexico Section, 
can and should play an important part There are some com chairman of the Society’s Committee on Engineering Kegs 
mon problems of enforcement,”’ he said, “the solution of which tion, explained that the Board of Direction had asked each Loc BLN 


would be greatly facilitated by an active and aggressive participa Section of the Society to appoint committees to cooperate ¥" 
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tration boards. He appealed to these Section commit- 

come a bit more active in assisting the local boards, to 

. y use the machinery that the Society has set up. 

In ming up the discussion on registration, Chairman Follin 
‘There are two important lessons that the American 

Society has taught us in the matter of licensing doctors: 

; probable that respect for medical 
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in publicity. The engineer has always taken the attitude that 
his works should speak for themselves. This is as it should be. 
His works endure; he lives with them; and they must be well 
conceived. But in an age of advertising, publicity, and sales- 
manship, is it enough for the engineer just to let his works speak 
for themselves? He is a competitor now more than ever before, 

and although his nature and training are 





~ has been brought about by vigilant 

m at the right time; and, second, 
rcement of the law is largely a mat- 

»bent upon the profession itself in 
gathering the evidence needed and in bring- 
ing about the actions which are necessary. 
When that is done it takes the responsibility 
of the individuals’ shoulders and puts it 
on the profession at large, where it belongs.” 


lywcens 
nroset 
the er 


ter 1m 


fur Socrety’s SALARY SCHEDULE 


In the February issue of Civim ENcr- 
yEERING was presented a preliminary sched- 
sie of salaries published by the Society’s | 
Committee on Salaries for local considera- 
tion, constructive criticism, and suggestions 
for change so as to more properly fit local 
conditions. Features of that schedule were 
discussed, notably by PaulS. Bailey, president 
of the Colorado Section, and John C. Hoyt, 
of Washington, D.C. [See the September 
issue of Crvm. ENGINEERING for the salary 
schedule as adopted by the Board of Di- 
rection at its session on July 25, 1939, 
while the Local Section Conference was in 





“The Sacramento Section is interesting 
itself in organizing a speaker's group, 
furnishing men available on call to appear 
before service clubs and local organiza- 
tion to present civil engineering subjects.” 


“The Junior Forum bears the same 
relation to the Society that the junior 
college does to the university system.” 


“There are some common problems of 
registration law enforcement, the solution 
of which would be greatly facilitated by 
an active and aggressive participation by 
the Local Sections.”’ 


“Selling engineering registration to the 
public and to the profession is of much 
more importance than the sharpest teeth 
than can be put into the registration law.”’ 


all conservative, he should enter this field 
with honest publicity. Not only will the 
result accrue to his own personal benefit, 
but there will be a wider public acceptance 
of his ideas and he will then have the 
opportunity to be truly symbolic of orderly 
development for the safety and benefit of 
mankind. 

“The field of newspaper notices and re- 
ports of meetings and engineering func- 
tions uas been thoroughly covered by the 
excellent instructions which have been 
issued from Society Headquarters. 

‘‘However, there are other ways in which 
the engineer can publicize his works. There 
are engineering works in each community, 
for example, built by the earliest settlers. 
Local Sections might undertake to write up 
for publication semi-historical narratives of 
the first examples of engineering practice 
in their district. There was a time when 
the government surveyors were laying out 
section lines. Many interesting tales about 
that work could be told. Some of these 
could compare that work with modern 








session. —Editor. ] 

W. T. Wishart, secretary of the Arizona Section, noted that 
of its members 80 per cent are in some governmental service— 
national, state, county, or city. Nearly half hold civil service 
positions. “The Local Section’s salary committee is helpless in 
this situation,” he stated. ‘“‘It is distinctly a problem for the 
Society's Committee on Salaries and the concern of all Local 
Sections coordinated and cooperating with the Society’s committee. 
There is hope, however, in the face of a recently published account 
of WPA wage scales, that civil service bureaus may be brought up 
to WPA rates. Studies of non-civil service groups will show that 
graduate engineers, rated as draftsmen, transitmen, and de- 
signers, are nearly equaled by stenographers, and are topped by 
sub-head clerks and chief clerks. 

With over 12,000 corporate members of the Society, all of 


them more or less in responsible charge, it would seem that by | 


united action and unity of thought of this huge group, a good 
many of our salary problems could be quickly and amicably settled. 
Engineer employers are, however, closely related to the Scotch 
Presbyterian on expense account, with the Scotch instinct over- 
coming the Presbyterian conscience. 

‘Associate Members in responsible charge must recommend 
wherever possible the employment and advancement of Juniors. 
Members who are employers should feel bound to adopt the 
schedule wherever possible. Local committees should insist 
that skilled engineers be rewarded with compensation at least 
equal to that of skilled labor. A local educational campaign, with 
a paid full-time secretary, is worthy of consideration. Sections 
should take greater interest in community affairs and concentrate 
on placing engineers in key positions. 

In Denver there are probably 1,000 engineers who would be 
aflected by this salary schedule,” said Paul S. Bailey, president 
of the Colorado Section. ‘Our first approach should be to de- 
partment heads in state and city employment. It will naturally 
follow that the U. S. Civil Service Commission will be influenced 
by the analyses and recommendations of the heads of these de- 
partments.” 

The San Diego Section is already cooperating with a local civil 
“rvice group to establish proper qualifications and reasonable 


‘alaries for various civil engineering positions, according to Paul 
Beermann, president of that Section. 
EFFECTIVE PROGRAM OF LOCAL PUBLICITY 
The eflectiveness of a program of local publicity,” said Clayton 
B. Neill '-president of the San Diego Section, ‘‘is largely if not 


entirely endent upon convincing engineers that there is value 


surveying and mapping as undertaken by 
the U. S. Geological Survey. Maps are used by everyone. 
Their preparation would make an interesting story. 

“In each community there is always a subject in which the local 
people take great interest. In semi-arid country it is often water 
supply. One needs only to give newspapers two or three little 
articles on that subject and he has the reporters continually asking 
him for other material.” 

Agreeing that the conventional characteristic of civil engineers 
is modesty, Roy M. Harris, president of the Seattle Section, stated 
that as a profession we will continue to occupy a back seat in 
public esteem and remain undercompensated in comparison with 
other professions until our basic ideas regarding proper publicity 
are changed. He said, ‘‘I believe it is a recognized fact that civil 
engineers, as a body, are an inarticulate group. If civil engineers 
lack the ability to speak clearly, write clearly, participate in civic 
affairs, and in other ways make themselves known as an outstand- 
ing profession in the public eye, it is because of inadequate train- 
ing in the essentials and subjects that result in well-educated indi- 
viduals. The values to be derived from a plan requiring five or 
six years of college, which will allow for more public speaking, 
English, economics, political science, and other subjects pertaining 
to the liberal arts, would materially aid in reducing the need for 
publicity. But in the meantime, let us make good use of the press, 
the radio, and the speaker’s stage.”’ 

A general discussion of the problem of interesting the news- 
papers in civil engineers and their service to make the community 
a better and more comfortable place to live in, revealed the diffi- 
culty encountered in San Francisco, Los Angeles, and other large 
cities to obtain space in the dailies. The Sacramento Section is 
interesting itself in organizing a speaker’s group, furnishing men 
available on call to appear before service clubs and local organiza- 
tions to present civil engineering subjects. Notwithstanding the 
experience of the San Francisco Section, opinion seemed to sup- 
port the idea that a program of public education by the Society 
or by the Sections may properly be conducted by a professional 
writer and may warrant a modest expenditure of money. 

In summing up a very intensive and instructive series of dis- 
cussions on ways and means, Chairman Follin said: 

“There isn’t another profession that is so close to community 
life as is civil engineering. Civil engineers have the opportunity 
as no other branch of engineering, as no other profession has, to 
build up respect for its art and for its capable and competent mem- 
bers in the minds of the public. As this respect is built up so will 
the entire profession be built up. It will be easier to establish 
salary standards that are commensurate with the importance of 
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the work civil engineers do for a community; easier to get respect 
for registration laws; and easier to get enforcement.” 


Civit SERVICE FOR CivIL ENGINEERS 


In introducing the subject of the establishment of a civil service 
or merit system for civil engineers in city and state employ, R. B. 
Wright, president of the Oregon Section, reviewed the history of 
this system. In smaller cities civil service has grown slowly, less 
than half the employees in cities of less than 50,000 population 
being under civil service; while in cities of over 100,000, the 
figure is 80 per cent. Only 14 states operate under a merit system 
and only 8 counties maintain their own civil service agencies, 
4 of them being in California rhus the field is far from covered 
in the lesser governmental units 

A specific example of how a Section can help its civil service 
members was related by J. I. Ballard, vice-president of the San 
Francisco Section 

The subject of civil service and its relation to the civil engi 
neering profession naturally divides itself into two phases: (1) 
the continued encroachment of civil service engineering organiza 
tions into the field of the private engineer, and (2) interest in 
improving the professional, financial, and social status of those 
engineers who are now working under civil service regulations 

Several years ago the Section, at the request of our members 
in the city employ, appointed a committee to study the standardi 
zation of engineering salaries and recommend revised limits within 
existing classifications The report received the subsequent ap 
proval of the San Francisco Engineering Council, and with this 
additional backing was personally presented to the Civil Service 
Commission of San Francisco. After an extended period of 
consideration the entire matter of salary standardization was 
referred to the voters by the mayor for final approval. The 
general publicity on the subject related principally to proposed 

lary increases in the higher administrative brackets, and the fact 
that many clerical positions had standards already very much 
above corresponding ones in private employ. The logical and 
deserving standardization of engineering salaries became the tail 
on the dog, and was lost in the public’s concern over salary in 
creases and its disregard for the justice of salary standardization 
Such a subject very definitely belongs to the province of the Civil 
Service Commission, rather than for uninformed public voting. 

At present the local situation is relatively unchanged and the 
lack of adequate standardization in municipal engineering salaries 
remains a problem of direct concern to the San Francisco Section 
Even though civil service principles are in operation in any local 
governmental organization, there may be ample opportunity for 
the Sections to work for the advance of professional recognition.” 

Theodore .Neuman, secretary of the Sacramento Section, re 
iterated that Local Sections have an obligation and a duty to pre 
sent the Society's progressive classification and salary standards 
to civil service examiners in their communities. Chairman Follin 
summarized the presentations by observing that the conference 
seemed to agree that civil service for civil engineers is desirable 


because it provides a list of qualified men from which point 
ments are made; it provides a means of advancement ip th 
system, in recognition of services performed; it provide tenur 
of office through a change in political control; and shouid kee 
political considerations out of appointments P 


LocaL COMMITTEES ON PROFESSIONAL OBJECTIV: 


Like a number of other Local Sections, the Sacramento Section 
said Mr. Neuman, has appointed a local committee on professiong) 
objectives. In studying how the Section’s committee could fyx: 
tion without overlapping, he said, the six principal committer: 
of the Section dealing with the improvement of the status of thy 
professional civil engineer—Public Relations, Legislative, Junio. 
Engiueering Salaries, Publicity, and Entertainment—are 4) 
cooperating. To coordinate the work of these committees }, 
suggested that the chairman or a member of each of them ca; 
be a member of the Section’s Professional Objectives Committ, 
which would meet quarterly to develop and discuss suggestion: 
of merit for inauguration locally, to forward them to the Society’: 
committee for review, and in turn receive and disseminate to th, 
Local Sections the constructive ideas of the Society's committe 


LocaL EMPLOYMENT OR PLACEMENT SERVICE 


Pointing out that the Engineering Societies Employmen 
Service maintained offices in New York, Chicago, and San Fray 
cisco, Wells H. Ashley, secretary of the Tacoma Section, said 
that they are too far removed from a large group of members ; 
be especially helpful. ‘‘Local Sections should do more for the mer 
in their vicinity. An engineer who is out of work should look ; 
his Local Section for every possible aid in helping him to secur 
another position. It would be well to have it known to employers 
that the Local Section can furnish him with names of qualified 
men to handle his work. Further, our own Sections need not work 
alone in a given vicinity. No doubt, sections of the other Founde: 
Societies would be very glad to cooperate in establishing employ 
ment services for all engineers. Our Society has developed a fin 
standing technically, but it does need this human touch. Thes 
local employment services are needed by both unemployed and 
misplaced engineers and they will help to build up the Society 

At this point in the day’s deliberations, President Donald H 
Sawyer was enabled to leave the Board of Direction, over whos 
sessions he had been presiding. He was introduced and e 
thusiastically received by the conference, and spoke informally 
on the general topic of what duties and functions might properly 
be turned over to Local Sections. In conclusion, he called th 
attention of Local Section officers to three points in particular 
‘First, to make a more conscious effort to hold the members that 
you now have within your ranks, and to get new members; second 
to consider for the moment whether or not you can be trusted 
with greater responsibility in inducting members into the Society 
and third, to spread the gospel that will come to you from the salary 
schedule adopted today in assisting in raising the estate of our 
young men.” 





TRANSACTIONS, Volume 104 


Witn the October PROCEEDINGS, members will receive their 
paper-bound copies of the annual volume of TRANSACTIONS 
hose who preserve their copies in special cloth or half-leather 
bindings will receive them in separate cartons as soon as the 
binding is complet« rhe volume includes papers published in 
PROCEEDINGS between September 1938 and September 1939, in 
clusive, with all discussions and closing discussions 

In sheer size, Volume 104 will exceed all volumes following No 
It contains 2,096 pages, 342 of which have 


Readers who follow discussion in 


83, published m 1920 
not been published previously 
PROCEEDINGS, therefore, will wish to read the following contribu 
tions, published directly in TRANSACTIONS 


Beam Constants for Continuous Trusses and Beams,’’ closing 
discussion by George L. Epps 

Solution of Equations in Structural Analysis by Converging 
Increments, closing discussion by George H. Dell 

lrunk-Line Highways in Metropolitan Areas,”’ closing discus 
sion of the paper in the symposium, ‘“‘Motor Transportation—a 
Forward View,”’ by Leroy C. Smith 


“Reconstruction of a Pier in Boston, Massachusetts, Harbor 
discussion by John Ayer and closing discussion by Charles M 
Spofford. 

‘Energy Mass Diagrams for Power Studies,’’ closing discussic 
by John W. Hackney 

‘Mechanical Structural Analysis by the Moment Indicator 
closing discussion by Arthur C. Ruge and Ernst O. Schmidt 

‘Lateral Earth and Concrete Pressures,”’ closing discussion 
Lazarus White and George Paaswell 

“A Theory of Silt Transportation,’’ closing discussion by W 
Griffith 

“Siphons as Water-Level Regulators,"’ closing discussion 
C. Stevens 

“Frontiers of Engineering,’’ address at the Annual Convent 
San Francisco, Calif., July 26, 1939, by Donald H. Sawyer, Pres 
dent, Am. Soc. C.E 

Interstate Water Problems: Final Report of the Cor 
the Irrigation Division on Interstate Water Rights 

As is customary, the volume closes with the professional memo 
of deceased members. A limited number of reprints of each 
these are available for free distribution to relatives a! 
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The Average Local Section 


TH verage American family”’ pictured from time to time by 
ns is a most fascinating concept. Associated with it 
i uber of peculiar and rather uncommon phenomena, like 
. fra ional children (2.3, or some such number), and its pen- 
living in 3.37 rooms and taking in 1.1 boarders. Comes 
now thc newest product of the slide rule, the average Local Section, 
and its ‘make-up and activities prove equally unusual and interest- 
ing. Figures have been computed from data in the progress re- 
ort of the Committee on Local Sections, presented to the Board 
of Direction at its July 1939 meeting. 

On December 31, 1938, the average Local Section had 216.3 
members (as allocated by the Society), of whom 97.5 were active 
as indicated by their having paid dues or otherwise subscribed to 
che Section’s constitution). Its total income from all sources in 
1038 was $515, of which $311 was in the form of assigned funds 
remitted from national headquarters. This income had been 
spent as follows: 


chant 


For stenographic services, postage, stationery, 


general printing, meetings, and entertainment . $227 
Dinners and luncheons for guests, students, and 

othe ii ee ee : ae eee) ee 3 fe 43 
Technical publications and Section year book . . 46 
Payments to local societies . ...... hk 24 
Support of activities of Juniors of the Section . . 6 
Support of student activities and Junior prizes to 

members of Student Chapters. ...... 33 
Official travel of Section officers ...... 19 
Work of miscellaneous committees... .... 25 
Secretary's honorarium . . . Mie Ue oi 41 
Meetings of the Society ....... bce. ak 6 
Other expenditures, and amounts deposited to 

reserve accounts Salt eee ae Ce 45 


Guiding the destiny of the average Local Section were 4.4 officers, 
issisted by 7.23 committees with a combined personnel of 27.3 


members—more than a fourth of the total active membership. 


e Section held 8.8 meetings during 1938, with an average at- 


tendance of 60 persons. One of these meetings was held jointly 
with students and another was a joint activity of the Section and 
another society. Also included in the list of meetings were 0.51 


fan inspection trip and 0.24 of a social gathering. 
The Section gave considerable moral, as well as financial, sup- 


port to the 1.9 Student Chapters ir its area. Financial support 


onsisted of Junior memberships in the Society and other prizes 


in the form of cash, books, medals, scholarships, badges, and cer- 
tificates. It invited the students to a number of its meetings, and 
paid part of their dinner expenses. 
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Last but not least, the average Local Section has 0.11 of a Junior 
Forum, which carried on a separate and extensive program of its 
own throughout the year, under the general guidance of a special 
committee of the Section. 





Civit ENGINEERING Cuts to Be Destroyed 


IN ACCORDANCE with its usual custom the Society will destroy 
cuts from Volume 8 of Crvi ENGINEERING—that is, 1938—at the 
end of the current year. Those wishing to have any of these 
illustrations (cuts for the covers and pages of special interest are 
available only as a loan) should notify Society Headquarters be- 
fore December 31, 1939. The only charge will be the cost of for- 
warding by express or parcel post. Preference will be given to 
the authors of the articles in which the illustrations appear—after 
that requests will be filled in the order received. 





Board to Meet October 6—7 


Tue Board of Direction will hold its regular fall meeting on Octo- 
ber 6 and 7, at Society Headquarters in New York. In accordance 
with constitutional provisions, one important item of business at 
this session will be the selection of the official nominee for Presi- 
dent. 





Appointments of Society Representatives 


WILuiaM P. CREAGER and FREDERICK W. SCHEIDENHELM, Mem- 
bers Am. Soc. C.E., have been appointed to represent the Society 
on the Sectional Committee on Rating of Rivers of the American 
Standards Association 


WALTER S. L. CLEverRDOoN, M. Am. Soc. C.E., has been appointed 
the Society’s representative on the American Standards Associa- 
tion’s newly established subcommittee to prepare a code cover- 
ing plumbing. 


E. N. Noyes, M. Am. Soc. C.E., will represent the Society at the 
inauguration of Dr. Homer Price Rainey as president of the Uni- 
versity of Texas at Austin, Tex., on November 18, 1939. 


R. L. Sackett, M. Am. Soc. C.E., served as the Society’s delegate 
at the 47th annual meeting of the Society for the Promotion of 
Engineering Education, which was held at State College, Pa., 
June 19 to 23, 1939. 


Haro_p E. WessMan, M. Am. Soc. C.E., has been reappointed to 
represent the Society on the Research Procedure Committee of 
the Engineering Foundation for the term, October 1939 to 
October 1940. 





GENERAL WEDGE THEORY OF EARTH PRESSURE 
By Charles Terzaghi, M. Am. Soc. C.E. 


The definition of a broader concept than the original 
Coulomb theory, as applied to the timbering of cuts or 
tunnels. 


SewaAGeE Disposat Project or BurraLo, NEw 
YorkK 
By Samuel A. Greeley 
lhe story of an important construction program, including 
detailed costs “‘for the record.” 
Tue ROLE OFTHE ENGINEER IN AIRSANITATION— 
A SYMPOSIUM OF Two PAPERS 
\ GeneRAL SuRVEY 
By Earl B. Phelps 
! concise, well-defined statement of problems facing sant- 
lary and public health engineers in modern society. 
lypicat ProsieM In INDUSTRIAL SANITATION 
By J. J. Bloomfield 


Demonstrated by detailed reference to a survey of the hatters’ 
* industry. 








Forecast for October ‘‘Proceedings’’ 


FuNCTIONAL DeEsIGN oF FLoop ContTROL | 
RESERVOIRS 
By C. J. Posey, Jun. Am. Soc. CE, and Fu-Te I 


A simplified study of the relation between the storage space 
that must be provided for flood control and the correspond- 
ing reduction of the flood peak. 


ErrectivE Moment oF INERTIA OF A RIVETED 
PLATE GIRDER 
By Scott B. Lilly and Samuel T. Carpenter 


Tests leading to the derivation of a formula for effective 
moment of inertia, nearly coincident with the gross moment 
of inertia. 


AN IMpROVED Metuop For ADJUSTING LEVEL 
AND TRAVERSE SURVEYS 
By Clarence Norris, and Julius L. Speert, Assoc. M. 
Am. Soc. C.F. 


Detailed suggestions for simplifying computing-room prac- 
lice. 
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Charles M. R eppert Dies moment of inertia. Yet this type of beam has the tenc: n¢y , 

absorb more moment at the supports, with the result it less 

rue peatu of Charles M. Reppert, Vice-President of the So moment is left to be taken by the actual beam between sur 
ciety, occurred on September 16 in Pittsburgh, Pa ports. It is shown here how by the introduction of the ‘hea, 
A native of Pittsburgh, Mr. Reppert was born there on October integrals’ the cantilever design method may be used to find ment 


coefficients in continuous beams with variable moment of inertia 


10, 1880. Following his graduation from Cornell University in 

1904, he was employed on the design and construction of a filtra BurGcuarpt, KiNG, “Coefficients of Elastic Reactions” (2| typ, 
tion plant for the city of Pittsburgh. He then entered the service —_ written pages, double-spaced, plus 6 pages of tables and di: srame 
of the city of Pittsburgh as chief draftsman, and shortly thereafter Determination of restraint moments in continuous structur, 
was appointed designing engineer in charge of the Division of composed of members having variable moment of inertia cs 
Design of the Bureau of Engineering, Department of Public Works, means of elastic weight loading, is well known. But in all pr 
remaining in this position until 1917 sentations that have come to the writer’s attention only one systen 


_ During the war Mr Reppert was associated with the late Morris of applied loading has been considered. The purpose of this dis 
Knowles, M Am Soc. C.E., as deputy supervising engineer on the cussion is to expand this method into a systematic, concise pro 
construction of Camp Meade, Maryland Upon the completion of cedure, applicable to a large variety of members, which wil] giy, 
this work, he became deputy chief engineer, later chief engineer, influence line values to take care of any loading condition.’ 
and finally assistant general manager of the Housing Division of the 
Emergency Fleet Corporation, U. S. Shipping Board 
tera mer arg Mr reac agieh nya the oe om - Leypotpt, Harry, “Tidal Datum Planes’’ (20 typewritte; 
I S lea . . ¢ 2 “— oe > > vey y . “ ub 
| an now mn — , resigning se ho — a oe . pages, double-spaced, plus 8 pages of diagrams). The seth, 

- ? - . nartment o ' 
me Surces o mgineerimg OS tm p 1 "We ma i. a : questions the accuracy of datum planes based upon functions of th, 
: wks. In 1922 he ; 

a rr , ae ~ : ti “tidal regime of the oceans. He points out the existence of differ 
. ne "4 : F ee e re ice, ences in mean water level between stations only a few miles apart 

rhic » disc 1ed upon . - 

. — aS aor wer = " a and presents data to show a relation between rainfall and othe; 

: appointed assistant di , 
Ya ee vs a Kags i factors and the local elevation of mean sea level. He conclude: 

ctor of the newly organize aes : : Pies: 
anise a that “‘if a national datum plane is deemed a necessity, it should } 
Department of Public Works : ; : ; ia : 

: chosen without relation to any oceanic phenomenon. From it th 

of Allegheny County. In ee , ae 

Pr various changing tidal datum planes can be referenced, and, mos: 
1926 he became chief engi-_ . a “te ; * 

. important of all, it will be a fixed and not a fluctuating datum 

neer of the Pittsburgh De 
partment of Public Works ee : = - 
and during the next ten 3 _ rs ‘ 
years had general supervision American Engineering ( ounc! 


of all public-work improve 


TrpaL Datum PLANES 





ments, including major boule The Washington Embassy for Engineers, the National Representa 
vard and street projects, the tive of a Large Number of National, State, and Local 
rehabilitation of the water Engineering Societies in 40 States 


works systems, bridge con 
struction and reconstruction, 








and other engineering ac Congressional Actions Affecting the 
tivities of the city. _ “eneie” cae © 
CHARLES M. REPPERT At the time of his death Mr. Engineering Profession 
; Reppert was practicing as a Hasti_y and superficially characterized as an ‘‘economy 
civil engineer in Pittsburgh, specializing in the design and supervi- minded” and ‘‘do-nothing” body, the first session of the 76th Con 


sion of construction of industrial and building projects. In 1936 he gress adjourned sine die on August 5 after having voted appr 
served in a supervisory capacity on the completion of the new priations totaling over $13,000,000 and having enacted a 

building of the Mellon Institute of Industrial Research and, later, sj ,endous number of new laws Although it refused to pass legis 
was chief engineer in charge of the housing plan at the recently — jgtion implementing President Roosevelt's plan for self-liquidating 


completed Irvin works of the Carnegie-IIlinois Steel Corporation. —_joans in the construction and other fields, it voted to spend mor 
Long active in the affairs of the Society, of which he had been a money than any preceding session 
member since 1913, Mr. Reppert became Vice-President in January For convenience, new legislation closely related to the profes 


Ort , ave e ire i ‘ ‘ r 1¢ O88 . , : . : : ‘ 
1939. His term aa have expired in January 1941. In 1938he gion of engineering is reviewed here. It should be noted tha 
“rve S . r . , Nog t 4 » Society -<z , pm , 
served as president of the Pittsburgh Section of the Society, and until the 76th Congress legally expires, all proposed legislation 


he also served for three years on the Society's Licensing Com- on which action has not been completed retains its status and car 

mutter , ' be further considered and acted upon when Congress reconvenes 
His death coming so early in his term of Vice-President, Mr. Rep- 

pert had hardly become intimate with all the intricacies of his work EMERGENCY PUBLIC WORKS 

or with the many members of Zone II which he represented. In Although a group of Congressmen advocated the appropriation 


western Pennsylvania he was widely known and enjoyed a splendid of additional funds to continue the PWA loan-and-grant progran 
reputation as an engineer. His standing in the Society was well and severals bills were introduced to this effect, the Administration 
evidenced in the strong and ee endorsements he received ignored the proposal and the bills languished in committee. 
in his nomination for ofk ~ His many friends will veko feelings nally, late in the session, President Roosevelt proposed his lending 
of deep regret at the loss of Mr. Reppert to the profession and to the plan as a substitute for the old PWA loan-and-grant system 
society pump-priming. The lending plan contemplated federal loans 4 
low interest rates to finance projects of a self-liquidating natur 
to be financed by the sale of government-guaranteed bonds tha 
would be contingent, rather than direct, obligations of the 
ANNOUNCEMENT is made that the following papers have been States. The plan aroused considerable criticism and, althoug! 
contributed to the Society for filing with the Engineering Societies passed by the Senate (52-28) in a modified form, failed of ena 
Library, 29 West 39th Street, New York, N.Y. Charges for ment when the House, by a vote of 193 to 160, refused to coms 








Papers Filed in Library 


photostating will be quoted by the Library on request the measure before adjournment. It is, however, still techmicass 
before Congress and could readily be revived next session 
BEAMS WITH VARIABLE MOMENTS OF INERTIA Congress change its attitude. (S. 2864 and H.R. 712! 

ALBerT, Opp, M. Am. Soc. C.E., “The Beam Integrals’”’ (18 Ene oe 
WorK RELIEF 

typewritten pages, double-spaced; some of them with diagrams). ' 

“Often beams with a variable moment of inertia (particularly Activities for the employment of those unable to find wors 

un 


haunched concrete beams) are designed as beams with constant private industry were curtailed both by reducing the 
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propriated to carry on WPA, NYA, and kindred agen- 
by imposing new restrictions upon their activities. The 
.tion for the current fiscal year is $1,755,600,000 (of which 
000 is for WPA), compared with a total of $2,539,805,000 
: year. The prevailing wage rate in WPA is abolished 
fay. of a security wage based upon the cost of living in each 
ind it is required that workers put in 130 hours each month 
o secure full pay. In each state, local contributions must 
it least 25% of the total cost of projects therein, and WPA 
: | from constructing any buildings costing over $52,000. 
Public Resolution No. 24.) 
Continuation of the Civilian Conservation Corps until July 1, 
1943, was authorized (Public Law No. 326) and $295,000,000 voted 
it through the current fiscal year (Public Law No. 8). 


to carr’ 
HovusING 


The powers of the Federal Housing Administration, due to expire 
June 30, 1939, were extended for two years, and the maximum 
amount of outstanding insurance which it may write increased from 
$3,000,000,000 to $4,000,000,000. Some changes were made, the 
more noteworthy being the elimination of the agency’s authority 
to insure multiple-family dwellings costing from $16,000 to $200,000 
and the reduction of the size of modernization and repair loans eli- 
gible for insurance from $10,000 to $2,500. (Public Law No. 111.) 

The adverse reaction to the lending bill also side-tracked a pend- 
ing bill to increase the limitation on slum-clearance loans by the 
United States Housing Authority to local authorities from $800,- 
000,000 to double that amount, and to correspondingly add to its 
limit on annual subsidies. This was passed by the Senate June 8 
but its consideration in the House was linked with that given the 
lending bill and on August 3 consideration of it was deferred. The 
bill is still alive and will probably be reconsidered next session. 
(S. 591.) 

The Home Owners Loan Corporation was voted authority, at its 
discretion, to extend the amortization period on outstanding loans 
where economic considerations justify from the present 15 years toa 
maximum of 25 years. (Public Law No. 381.) 

A census of housing, to be taken as part of the regular 1940 
census of population, was authorized at a cost of $8,000,000. Ques- 
tions will be added to the schedule to develop information regard- 
ing the number, character, and geographical distribution of dwell- 
ing units and the social and economic characteristics of their 
ownership and use. (Public Law No. 385.) 


NATIONAL DEFENSE 


Perhaps the only recommendation of the President to be ac- 
cepted by Congress without a quibble was the program to 
strengthen national facilities for military and naval defense. The 
program approved is many-sided, and contains a number of items 
of great interest to engineers, among them the following: 

Naval Construction—The Navy is authorized to build aeronauti- 
cal engine and materials laboratories at the Philadelphia Navy 
Yard to cost $1,800,000, and to construct shore facilities, including 
dredging, for naval bases at 13 points on the continent, in Alaska, 
and on certain Pacific islands at a total cost of $59,650,000. These 
will be principally for the use of naval aircraft. It may employ 
outside engineers on a fee basis, not to exceed 6% of the estimated 
cost of the project, and may negotiate construction contracts on a 
cost-plus-fixed-fee basis without advertising. (Public Law No. 43.) 
The Navy is also authorized to expand and modernize its shore es- 
tablishments in the United States and its possessions to the extent 
of $53,231,500, to be expended for the construction and repair of 
dry-docks, explosives manufacturing plants, etc. (Public Law No. 
106.) 

Strategic Materials—A $100,000,000 program for the purchase 
and storage of minerals necessary in warfare, of which the principal 
sources of supply are outside of the United States, is authorized 
over a four-year period. The Bureau of Mines and the Geological 
Survey are directed to investigate the possibility of increasing the 


domestic supply of such essential minerals. (Public Law No. 117.) 

Panama Canal—Construction of a third set of locks for the 
Panama Canal has long been planned as a means of ultimately 
*xpanding its capacity. Although not yet necessary for this rea- 
‘on, Congress was impelled by considerations of national defense to 
authorize (he immediate start of this construction at an estimated 


‘est of 827,000,000, which includes not only the locks but other 
necessary nlargement in channels, structures, and facilities. The 
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first year’s appropriation is not to exceed $15,000,000. In carrying 
out the work the Governor of the Canal is authorized to engage out- 
side technical assistance and to contract, without advertising, 
for the preparation of plans, specifications, and drawings. (Public 
Law No. 391.) 

Participation by the United States to the extent of $1,500,000 
in the construction by the Republic of Panama of a highway out- 
side of the Canal Zone, but desirable as an aid to defense, was au- 
thorized. (Public Law No. 200.) 


TRANSPORTATION 


Financial reorganization of railroads is facilitated by a bill per- 
mitting 25% of a road's creditors to draw up a plan for the reduc- 
tion of fixed charges and the deferring of maturities for submission 
tothe ICC. If this body approves, and two-thirds of the creditors 
accept the plan, it is then submitted to a special three-judge U. S. 
court which will, if it finds the plan equitable to all interests, 
including the public, enter a decree making the plan effective. 
The act is effective only until July 31, 1940, and because of the 
time limitation is expected to benefit only the Baltimore and Ohio 
and, possibly, the Lehigh Valley, which have such plans ready. 
(Public Law No. 242.) 

The Wheeler bill subjecting water carriers, with some excep- 
tions, to the regulation of the ICC was passed by both Houses but 
in such different form that a conference committee was unable to 
agree upon a compromise measure before adjournment. It will be 
taken up again by the committee in January. (S. 2009.) 


POWER 


Following the negotiation of an agreement for the purchase of 
electric properties of the Tennessee Electric Power Company by the 
Tennessee Valley Authority and municipalities in its area, Senator 
Norris introduced a bill to clear up a legal technicality clouding 
the right of the TVA to issue and market its bonds to finance the 
transaction. The result was a bitter struggle that came very close 
to imposing drastic limitations on TVA activities, and that finally 
ended in a compromise by which the amount of TVA bonds au- 
thorized was reduced from $100,000,000 to $61,500,000, this amount 
being ear-marked for those purchases in process of negotiation. 
The net effect was to deprive TVA of nearly $40,000,000 which 
would otherwise have been available for the purchase of other facili- 
ties. (Public Law No. 224.) 

A bill to expand the personnel of the Bonneville Administration 
by authorizing the employment of an assistant administrator, a 
chief engineer, and a general counsel was passed by both houses in 
different forms. Adjournment came before the two could be 
reconciled by a conference committee, so the measure lies in sus- 
pense until Congress reconvenes. (H.R. 7270, S. 2375.) 


NAVIGATION AND FLOOD CONTROL 


This year’s flood control bill authorizes no new projects, but 
directs preliminary examinations and reports on 35 proposed proj- 
ects, authorizes the President to waive 50% of the statutory re- 
quirements for local contributions as respects communities in the 
Ohio valley unable to participate because of financial conditions, 
incorporates the Muskingum Valley flood control system in the 
Ohio Valley project already authorized, and reimburses the Dis- 
trict $1,500,000 spent for rights of way. (Public Law No. 396.) 

A second bill authorizing the construction of 8 navigation im- 
provement projects and directing preliminary surveys and reports 
on a large number of others, principally in the field of navigation 
but in a few cases involving the development of power, was also 
passed but was vetoed by President Roosevelt because ‘‘it is time 
to go more slowly”’ and also because the bill contained no provi- 
sion recognizing the authority of the Federal Power Commission 
regarding potential power developments. (H.R. 7411.) 


STREAM POLLUTION 


No action was taken by the House on the Senate-approved bill 
setting up a system of voluntary loans and grants by the federal 
government to aid local governments and private industry in the 
construction of pollution-abatement works, and setting up a new 
division in the Public Health Service to administer the measure 


PuBLiIc ROADS AND BRIDGES 


States that build or acquire toll bridges and make them free 
before July 1, 1941, may be reimbursed to the extent of 50% of the 
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fair value from regular federal-aid funds, provided the structures 
are on the approved federal-aid highway system (either primary or 
secondary) and conform to federal standards. (Public Law No. 
195.) 

A bill to permit the transfer of forest lands along federal-aid 
roads to the states in order to protect natural beauty was passed 
by the Senate, but not acted on by the House. (S. 231.) 

Also approved by the Senate, but still awaiting House considera- 
tion is a bill prohibiting the driving of vehicles in interstate com- 
merce by anyone not possessing a driver’s license issued by a state 
in accordance with defined standards, including a test of driving 
ability and eyesight, and renewal at intervals of not to exceed 
three years. (S. 25.) 

Vetoed by the President was a bill providing that'the United 
States would assume all costs resulting from the alteration of 
bridges over navigable waters except those directly benefiting 
the bridge owner. This is a provision of the transportation bill 
(S. 2009) and was enacted separately as a means of relieving the 
railroads when it became apparent that the more comprehensive 
measure would not pass before adjournment. (S. 1989.) 


RECLAMATION 


Water users unable, because of crop failure due to water short 
age, to pay without hardship the full amount of 1938 water charges, 
and who were thereby unable to procure water for 1939, were 
granted an extension of time for payment. (Public Law No. 97.) 

General reconsideration of the terms of outstanding repayment 
contracts with water users is authorized in another bill which pro 
vides that such contracts may, at the discretion of the Secretary 
of the Interior, be revised within the next five years to more equi 
tably conform to the ability of the water users to pay. The over 
all period of repayment may be lengthened within specified limits, 
and sliding scales of rates adopted to vary with crop returns and 
differences in the productivity of project lands. (Public Law No. 
260.) 

WPA and CCC workers may be utilized in the construction of 
water conservation projects in arid and semi-arid regions, subject 
to the repayment of labor and material costs by those benefiting 
(Public Law No. 398.) 

Both Senate and House passed bills permitting the employment 
of expert consultants on reclamation work, but in different forms 
that could not be reconciled before adjournment. (S. 2448 and 
H.R. 6379.) 


GOVERNMENT EMPLOYEES 


Plans for a widespread program of personal administration 
within government ranks, to include in-service training, reclassifi 
cation, and competitive promotions, were delayed when the Senate 
cut an appropriation to finance the procedure from the third de 
ficiency bill he plan is an important part of the President's 
program for improvement and expansion of the Civil Service 


REGISTRATION OF ENGINEERS 


A bill for the registration of engineers practicing within the Dis- 
trict of Columbia, except those in government service, passed 
the Senate but was not considered by the House. (S. 1128.) 





News of Local Sections 





Scheduled Meetings 


ALABAMA Sectron—tTechnical meeting at the University of 
Alabama on October 2, at 7:30 p.m 

DayTon Section—Luncheon meeting at the Dayton Engineers 
Club on October 16, at 12:15 p.m 

GeorGia Section—Luncheon meeting at the Atlanta Athletic 
Club on October 9, at 12:30 p.m 

Los ANGELES Section— Dinner meeting at the University Club 
on October 11, at 6:30 p.m 

METROPOLITAN SEcTION— Technical meeting in the Engineering 
Societies Building, New York City, on October 18, at 8 p.m 

Mrami Sectrion— Dinner meeting at the Seven Seas Restaurant 
on October 5, at 7:00 p.m 


Vou..g, N ate 


NORTHWESTERN SeEcTION—Dinner meeting on Octolx 9 
6:30 p.m. 


at 


PHILADELPHIA SecTIon—Dinner and meeting at the EF) gineer 
Club on October 10, at 6:30 p.m.; meeting at 7:45 p.m 


SACRAMENTO SECTION—Regular luncheon meetings at (> Elks 
Club every Tuesday at 12:10 p.m. 

St. Louts Secrion—Luncheon meeting at the Mayfair H ote} oy 
October 23, at 12:15 p.m. 


San Francisco Section—Dinner meeting at the Engineers Cy) 
on October 17, at 5:30 p.m. 


SEATTLE Section—Dinner meeting at the Engineers Club op 
October 30, at 6:00 p.m. 


Texas SecTion—Fall meeting at Fort Worth, Tex., October jo 
to 21. 

ToLepo Section—Dinner meeting at the Toledo Club on Octo 
ber 25, at 6:30 p.m. 


Recent Activities 


District oF CoLtumBiA—Washington, August 2: Special mid 
summer joint meeting with the Washington Society of Engineers 
The feature of this occasion was a talk by Max C. Tyler, brigadier. 
general, Corps of Engineers, U. S. Army, who discussed develop 
ments at Fort Peck Dam. A large number of members and guest: 
turned out to hear General Tyler, who was recently appointed presi- 
dent of the Mississippi River Commission 


Georcia Section—Atlanta, August 14: An inspection trip 
through the Intrenchment Creek Disposal Plant of the city of At 
lanta comprised the meeting. This plant, which was completed in 
1937, has a capacity of 14 mgd. The tour was made possibk 
through the courtesy of H. A. Knapp, plant engineer, and W. A 
Hansell, assistant chief of construction and engineer of sewers 
Mr. Knapp conducted the tour and explained the operation of tly 
plant. 


OREGON Section—Portland, August 16: Following a luncheon 
the local members of the engineering board for the Portland sewag: 
disposal project—R. H. Corey, C. E. Green, and Ben Morrow 
were introduced. The out-of-town members of the board and 
speakers for the occasion were then presented. These were Welling 
ton Donaldson, director of the New York City Bureau of Sewag 
Disposal, and Abel Wolman, professor of sanitary engineering at 
Johns Hopkins University. The former described briefly th 
sewage disposal plants in New York City and outlined plans for 
enlarging these facilities, while Professor Wolman discussed the 
sewage disposal problem in general, pointing out that disposal 
facilities must be designed to fit the particular city. 


SACRAMENTO SECTION—A ugust 1, 7, 15, 22, and 29: The speaker 
at the first of these luncheon meetings was M. J. McClelland 
optometrist of Sacramento, whose subject was “‘How Optometry 
Utilizes Engineering Principles.’’ The program on the 8th was 
devoted to a résumé of the happenings at the San Francisco Con 
vention, Director Stanton being among the speakers. On the 15th 
the Section entertained Field Secretary Jessup, who discussed 
Society affairs. The other speaker at this session was Charles R 
Gallagher, of the California State Division of Highways, whos 
topic was ‘Speed Zoning.’ On the evening of the same day a num 
ber of members and their guests went to Pittsburg, Calif., wher 
they inspected the plant of the Columbia Steel Company. Th 
speaker on the 22d was Harry N. Jenks, superintendent of th 
Sacramento Filtration Plant, who discussed recent developments 
in sewage disposal. On the 29th, I. W. Collins, load dispatcher for 
the Pacific Gas and Electric Company, gave an illustrated talk 00 
the subject, ‘Problems of Electric Power Load Dispatching ™ Re 
lation to Stream Flow Regulation.’"’ Junior Forum, August 9 ane 
12: At the regular meeting on the 9th the speakers were Channing 
P. Van Camp and Carlton J. Peterson, both Juniors in the Sectioa 
On the 12th, the members made an inspection trip to the arm 
air depot near Sacramento 

San Francisco Section—August 15: The regular meeting 
this occasion consisted of a talk on the subject, “‘A Clinical Stud 
in Collective Bargaining.’’ This was given by Almon § Roth 
president of the San Francisco Employers’ Council. A dinnet 
preceded the meeting 
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(VIL ENGINEERING 
for November 


RESIDIO approach to the Golden 
idge, which includes a unique 
over tunnel and three viaducts, 
ibed by C. H. Purcell in an article 
beduled for the November issue of 
ENGINEERING. Basic considera- 
the layout of the project, impor- 

ms in the structural design, and a 

ohic description of the interesting and 


\ra 





t 


TunNeEL ForRMS IN THE PREsIDIO AP- 
PROACH, READY FOR THE Pour 


inusual construction methods being em- 
ployed, are all included in this informa- 
tive paper 

\ thought-provoking discussion of ‘‘ Pos- 
sible and Probable Future Floods”’ is con- 
tributed by William P. Creager. Modern 
methods, he says, have done much to over- 
come the uncertainties regarding probable 
floods, but the selection of the “‘spillway 
design flood"’ is still practically a stab in 
the dark, ‘‘since there is at present no in- 
dication of the magnitude of possible or 
probable future meteorological and hy- 
lrological occurrences in excess of those 
xperienced in the past."’ He suggests, as 
in important problem for further research, 
he investigation of probabilities in con- 

tion with future floods—‘‘not the now 
obsolete probability curve, but the proba- 
bility of a storm, of greater magnitude 
than any that has occurred in the past, 

tering directly over a given drainage 


California State Office Building No 
ow under construction at Sacra- 

to, is the subject of a paper by W. H 
Peterson, also scheduled for November 
ilding is of reinforced concrete, 
y 146 ft in plan, and five stories high. 


tteral load design"’ is of course an im- 

il ubheading in Mr. Peterson's 

paper; foundation problems are also dis- 
ome length 

_ In field of highway engineering, 

Willia Young contributes an article 

at | develop considerable discus- 


uimg months. ‘‘The principal 
{ highway design at this time,” 
ay the lack of a definite objec 

Stresses the importance of 
aster is that should take into account 
he ult development of the highway 


and to which each improvement project, 
as it arises, should be made to conform. 
Numerous suggestions are offered for 
“elastic construction” designed to reduce 
the cost of later expansions. 

Sanitary engineers will find much of 
interest in the paper by Messrs. Cox and 
Holmquist, originally presented at the 
1939 Annual Convention, on ‘‘Technical 
and Esthetic Aspects of Watershed and 
Impounding Reservoir Sanitation.’’ Also 
on the November list is the second of 
Professor Rayner’s two articles on the 
history of surveying. 


———— 
Engineering Vacation Tours 


ENGINEERS planning vacation or busi 
ness trips in the northeastern states will 
find many valuable suggestions in a 
pamphlet on “‘Works of Engineering In- 
terest in New England to Which Engi- 
neering Visitors Are Welcomed,”’ recently 
prepared by the Engineering Societies of 
New England (715 Tremont Temple, 
Boston, Mass.). Twenty pages of tables 
catalog the various works by type—as 
hydraulic, structural, and so forth—and 
give the location of each, together with a 
brief description and the name and address 
of the person to contact in arranging a 
visit. This leaflet was prepared espe- 
cially for the use of those expecting to 
attend the proposed British American 
Congress. So it is of immediate value. 

For those heading for the Far West, the 
mimeographed ‘Tips for Travelers’’ pre- 
pared by the U. S. Bureau of Reclamation, 
Washington, D.C., are equally helpful 
A map shows the location of all federal 
irrigation projects, and the accompanying 
text describes the points of interest (in- 
cluding work under construction) and the 
highway and railway routes that can be 
taken to reach them. Some of the largest 
current American operations are included 
in this valuable list. 


Excavations at Roman 
Coliseum 


NEW EVIDENCES of engineering accom 
plishment in the days of ancient Rome are 
reported to have been uncovered in recent 
excavations ‘“‘backstage’’ of the great 
Roman Coliseum. The excavations, which 
reach a depth of 25 ft, provide proof of 
there having been 32 elevators which 
operated in stone elevator shafts. The 
elevators, with their load of wild animals 
were raised to the arena level by counter 
balancing weights 

The view of the Coliseum reproduced 
on the Page of Special Interest (frontis 
piece of this issue) shows clearly the 
masonry arches and walls which carried 
the load of a capacity crowd estimated at 
107,000 spectators 
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| ITEMS OF INTEREST 
Engineering Events in Brief 


The Coliseum was built in 80 A.D. and 
the combats ceased by edict of the Consul 
Honorarius in 404 A.D. after the martyr- 
dom of the monk Telemachus, who rushed 
into the arena pleading against useless 
slaughter and was stoned to death by 
spectators 





EXCAVATING ROMAN COLISEUM 


Excavating work (see illustration) will 
continue for another year so that the 
remaining parts of the Coliseum can be 
repaired and saved as a symbol of a past 
era and to perpetuate the work of engi- 
neers of ancient Rome. Photographs and 
information herein were furnished by 
Andre La Terza, New York, N.Y 





Backsights 


Under this heading it is planned to pub 
lish from time to time brief items of a mts 
cellaneous nature regarding Soctety activ 
ities of 50, 40, and 30 years ago. Sugges 
tions from readers will be welcomed 

From the minutes of the meeting of 
October 2, 1889 (PROCEEDINGS, Vol. 15, 
page 144), comes the following: 

“The Society met at 20 o'clock. Vice 
President A. Fteley in the chair; John 
Bogart, Secretary Ballots were 
canvassed on the following resolutions 


“Whereas, It is a well-known fact that 
many cities and towns on the Atlantic 
Coast have suffered very greatly from 
impurities in their water supplies, due to 
various causes, and that no adequate 
remedy, meeting all conditions, has been 
found therefor; and, Whereas, these im 
purities are often due to natural causes, 
which have not been adequately investi 
gated on account of the difficulty of cen- 
tralizing the individual efforts of all parties 
engaged in said investigations, 

‘Resolved, That a committee of three 
members of this Society be appointed by 
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the President, to ascertain the best means 
of concentrating all obtainable informa- 
tion in such a manner as to secure useful 
results and to report to the annual meeting 
of this Society what further action, in 
their opinion, should be taken in the 
premises 


“On this resolution there were 235 
affirmative and 19 negative votes. This 
resolution was declared adopted 


“Resolved, That a committee be ap- 
pointed by the Board of Direction to be 
authorized and instructed to report to 
the Society a set of standard rail sections 
of weights, beginning at 40 pounds, and 
advancing by increments of 5 to 100 
pounds per lineal yard 


“On this resolution there were 218 
affirmative and 35 negative votes. This 
resolution was declared adopted. 


“Resolved, That a committee of seven 
members of the Society be appointed by 
the President to recommend uniform 
methods of testing the materials used in 
metallic structures. 


“On this resolution there were 257 
affirmative and 7 negative votes. The 
resolution was declared adopted. 


“Resolved, That the same committee 
be requested to report such requirements 
for these materials as, in their judgment, 
may conduce to further improve the grade 
of such structures. 


“On this resolution there were 168 
affirmative and 82 negative votes. The 
resolution was declared adopted. 

“A paper on Experiments Relating to 
Hydraulics of Fire Streams, by John R 
Freeman, M. Am. Soc. C.E., was read by 
the author and discussed by Messrs 
Weston and Merriman.” 





Pigs = Rocks 


‘Too MANY assumptions,”’ was the com- 
ment of one reviewer regarding a manu- 
script recently submitted to the Society. 
“It reminds me,” he continued, “‘of a story 
Prof. I. O. Baker used to tell about how 
they weighed pigs in one backwoods sec- 
tion—the pig was tied to one end of a pole 
over a fence and balanced with rocks at 
the other end; a guess was then made at 
the weight of the rocks.” 





Brief Notes from Here and 


There 


Tue 1939 Public Works Congress of the 
American Public Works Association will 
be held at the William Penn Hotel in 
Pittsburgh, Pa., on October 9, 10, and 11. 
Virtually all phases of public works ac- 
tivity will be discussed, including such 
topics as public works programming pro- 
cedure, the new federal public works 
agency, refuse disposal by sanitary fill, 
public relations, sewage treatment, and 
control of subdivision development. 

. > . > 

“Do You Deserve a Raise?”’ is the pro 

vocative title of an article in Nation's 


Business for August 1939 that should be 
of interest to young engineers desirous of 
getting the most out of their jobs. The 
author of this article, Gelett Burgess, has 
listed a number of questions by which 
the employee may grade himself and eval- 
uate his usefulness to his employer. Con- 
crete suggestions for improvement are 
given. 


* * > . 


THE engineering profession will be well 
represented at the sixty-eighth annual 
meeting of the American Public Health 
Association, which will convene in Pitts- 
burgh, Pa., on October 15 and continue 
through the twentieth. Health leaders 
will be present from Canada, Cuba, Mex- 
ico, and many European countries, as 
well as from every state in the Union, to 
participate in a scientific program cover- 
ing the official public health activities of 
all North America. 


al * > * 


Errects of the European war on the 
construction industry will be considered 
at the annual fall meeting of the governing 
and advisory boards of the Associated 
General Contractors of America, Inc., to be 
held in New York, N.Y., October 2 to 5. 


> . > . 


Civit engineers will be interested in a 
number of the 130 sessions scheduled for 
the 1939 National Safety Congress and 
Exposition, to be held in Atlantic City, 
N.J., October 16 to 20. Topics for dis- 
cussion include safety in construction, 
fire control and prevention, occupational 
disease control, and street and highway 
traffic problems. 


> * * al 


Coo.tine of concrete dams is one of 
many topics to be discussed at the sym- 
posium on ‘Temperature, Its Measure- 
ment and Control in Science and Indus- 
try,”” which will be held in New York, 
November 2 to 4. The program is spon- 
sored by the American Institute of Phys- 
ics with the cooperation of the National 
Bureau of Standards, the National Re- 
search Council, and committees of nu- 
merous technical societies. Any inter- 
ested person may attend and take part 
in the discussions, and programs con- 
taining full abstracts of the papers to be 
presented will be mailed by the Insti- 
tute (175 Fifth Ave., New York, N.Y.) on 
request. Registration fee is $1.00. 


* * * * 


THE NAMES of several members of the 
Society who received honorary degrees 
during the past commencement season 
were listed in the August issue of Crvit En- 
GINEERING. To this list can now be added 
the names of Leo Otis Colbert, director of 
the U. S. Coast and Geodetic Survey, and 
Thomas C. Desmond. Admiral Colbert 
was awarded the honorary degree of 
doctor of science by Tufts College, while 
Mr. Desmond received the honorary de- 
gree of doctor of humane letters from 
Union College in recognition of his public 
service as New York state senator. 


VoL. 9, 
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NEWS OF ENGINE. Rs 
Personal Items About Society .} 





Paut J. Raver, formerly chai: man of 
the Illinois Commerce Commission, ¢};, 
cago, Ill., has been made administrato, 
of the Bonneville Power Project at Por. 
land, Ore. 


Epwarp C. HARDING has resigned x 
PWA project manager of construction in 
Kentucky to accept the position of vice. 
president and chief engineer of the Western 
Waterproofing Company, of Cincinnati 
Ohio. 


FREDERICK C. TAYLOR is now head of 
the highway planning division of th 
Michigan State Highway Department. 


Cuarves R. Pettis, colonel, Corps of 
Engineers, U. S. Army, retired, has been 
made a member of the faculty of Missis. 
sippi State College, where he will head the 
department of mathematics. 


Tuomas M. Rosmns, brigadier-general, 
Corps of Engineers, U. S. Army, succeeds 
Bric.-Gen. Max C. TYLER as assistant to 
the Chief of Engineers, U. S. War Depart. 
ment. In his new post General Robins 
will have charge of civil works of th 
Corps of Engineers, including flood con 
trol and river and harbor projects. He 
was formerly stationed at Fort Belvoir. 
Va. 


W. S. Lea, consulting engineer of Mon- 
treal, Canada, has been engaged by the 
city council of St. John, N.B., as consult 
ing engineer for the water-supply improve 
ment being built for the city of St. John 


Georce K. LEONARD has been ap 
pointed construction engineer for the 
Watts Bar Dam of the Tennessee Valley 
Authority. He previously served in a 
similar capacity on the construction of 
Guntersville Dam. 


Car. F. TELLER was recently appointed 
assistant engineer of Hardin County 
Texas, to take part in an extensive road- 
building program for that county. 


Joun G. Munson, president of the 
Michigan Limestone and Chemical Com 
pany and the Bradley Transportation 
Company, Rogers City, Mich., has bees 
elected vice-president in charge of ra¥ 
materials of the U. S. Steel Corporation of 
Delaware. 


Wiuiam A. Zopst, lieutenant, Civ! 
Engineer Corps, U. S. Naval Reserve, § 
now stationed at the Naval Air Base, 
Astoria, Ore. 


BEN S. Morrow, for a number of years 
engineer and general manager of the Ui 
of Portland (Ore.) Water Bureau, is 2°¥ 
city engineer for Portland. 


ntiv 
D. Grant MICcKLE, until recent!) 


manager of the traffic and transport © 
partment of Jensen, Bowen and Farr 
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bor, Mich., has been made di- 
the newly created division of 
safety with the Michigan State 
Department. 


RusseLt has been transferred 
S. Soil Conservation Service at 
Idaho, where he was area engi- 
he position of resident engineer 
S. Bureau of Reclamation at 


- ~ Wash. Mr. Russell will be in 


j . 
4 the construction of hatcheries for 
the control of migratory fish below Grand 
Coulee Dam 

c. C. Oveson, formerly assistant pro- 
fessor of civil engineering at South Dakota 
State College, has become district con- 
crete engineer for the Pennsylvania Turn- 


pike Commission. His headquarters are 
at Somerset, Pa. 


Mitton DuBIN has accepted an appoint- 
ment as engineering assistant in the office 
of the Borough President of Manhattan. 
He was previously in the National Bureau 
of Standards, Washington, D.C. 


Mons H. BENSON, associate engineer in 
the U. S. Engineer Office, was recently 
transferred from Little Rock, Ark., to 
Tulsa, Okla., where he will be head of the 
design group on project planning. 


Myron W. De Geer, until lately as- 
sistant engineer in the State Board of Agri- 
culture, Kansas Division of Water Re- 
sources, is now employed in the U. S. 
Engineer Department at Tulsa, Okla., 
in the capacity of junior engineer. 


Roy W. PuRCHASE is now a steel detailer 
in the fabrication division of the Beth- 
lehem Steel Company, with headquarters 
at Pottstown, Pa. He was formerly in 
the engineering department of the city of 
Hartford, Conn. 


ARTHUR SURVEYER, consulting engineer 
of Montreal, Canada, has been appointed 
head engineer on the construction of the 
St. Charles trunk sewer in Quebec. 


Leo J. Nowrcki, former lieutenant- 
governor of Michigan, is being employed 
by the Michigan State Highway Com- 
mission to make a study of the relation- 
ship of Michigan's highways to the new 
federal inter-regional highway plan. 


EL.pert A. BauGu has resigned as state 
director of operations for the WPA in 
Texas to accept appointment to the posi- 
tion of director of public works for Dallas, 
lex. Mr. Baugh will be succeeded by 
R. W. Co_eiazrer, JR., who has been serv- 
ing 4s assistant state director of operations. 


Jost PH Marin, formerly assistant 
Prolessor of engineering materials at 
Rutgers University, has accepted a position 
ivil engineering department at 


Metropolitan Utilities District 
which position he has held 
Although Colonel Leisen’s re- 


ur Institute of Technology. 
, ‘ 
+HEODORE A. Lersen has announced his 
‘orthcoming retirement as general man- 
ager of 


tirement will not take effect until the end 
of the year, he has been relieved from ac- 
tive service and plans to travel during the 
next few months. 


BENJAMIN P. ROBINSON is being trans- 
ferred from the topographical section of 
the U. S. Geological Survey at Chatta- 
nooga, Tenn., where he was employed as a 
junior topographical engineer, to the New 
York District of the U. S. Engineer Corps. 


GLENN L. PARKER has been named chief 
hydraulic engineer, Water Resources 
Branch of the U. S. Geological Survey, 
with headquarters in Washington, D.C., 
succeeding NATHAN C. Grover, who re- 
tired on January 31, 1939. Mr. Parker 





GLENN L. PARKER 


for many years has been district engineer 
for the Survey at Tacoma, Wash. It 
will be recalled that he was selected re- 
cently by the Board of Direction of the 
Society to serve as Director from District 
12 during the unexpired term of the late 
Ross K. Tiffany. 


Tuomas A. Beprorp, for twenty-seven 
years with the California State Division 
of Highways, Department of Public 
Works, has retired from his post as senior 
highway engineer. 


Joun D. Watson, until lately an as- 
sistant in civil engineering at the Harvard 
University Graduate School of Engineer- 
ing, has recently been appointed assistant 
professor of civil engineering at Duke 
University, Durham, N.C. 


H. J. W1xp, colonel, Corps of Engineers, 
U.S. Army, will retire from active service 
on December 1, 1939. For the past five 
years Colonel Wild has been district engi- 
neer for the U.S. Engineer Office at Seattle, 
Wash. 


CuHaRLEs B. BREED, professor of railway 
and highway transportation and head of 
the department of civil and sanitary engi- 
neering at Massachusetts Institute of 
Technology, has been retained by At- 
torney-General Dever, of Massachusetts, 
to study the economic possibilities of the 
New Haven Railroad. 


M. J. vAN LOBEN SELLS, previously on 
the engineering staff of the Standard Oil 
Company of California at San Francisco, 
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has become maintenance inspector for the 
Tide Water Associated Oil Company, with 
headquarters at Portland, Ore. 


E. R. WINTz is now superintendent for 
M. F. Gaddis, Inc., at Weston, Mass. 
He was formerly assistant engineer for the 
Metropolitan Water District of Southern 
California. 


ALBERT C. HOOKE recently accepted ap- 
pointment as a junior structural engineer 
in the U. S. Engineer Office at Huntington, 
W.Va. 


C. R. GALLAGHER, junior traffic safety 
engineer for the California State Division 
of Highways, has been awarded one of the 
Alfred P. Sloane, Jr., fellowships in traffic 
engineering in the Bureau of Street Traffic 
Research at Yale University for the com- 
ing academic year. Mr. Gallagher was one 
of seven staff members of state highway 
departments to be thus honored. 


WILLIAM ATLAS has resigned as junior 
hydraulic engineer in the U. S. Engineer 
Office at Baltimore, Md., in order to accept 
the position of engineering assistant with 
the Board of Water Supply of the City of 
New York. 


Epwarp S. Bres, colonel Corps. of 
Engineers, Reserve, was elected president 
of the Reserve Officers’ Association of the 
United States during the national con- 
vention of the association, which was held 
in San Juan, Puerto Rico, in June. 
Colonel Bres is a member of the contract, 
ing firm, Scott and Bres, New Orleans, La. 


Joun C. KING, JR., until last spring in- 
structor in civil engineering at Robert Col- 
lege, Istanbul, has accepted a position as 
assistant engineer with the New Jersey 
State Water Policy Commission, with 
headquarters in Trenton. 





DECEASED 





ERNEST Howarp BaLpwin (M. ’05) 
president of the Rogers and Baldwin Hard- 
ware Company, Springfield, Mo., died 
on July 28, 1939, at the age of 73. Though 
a native of Canada, Mr. Baldwin was 
educated at Cornell University. From 
1895 to 1905 he was with the Metropolitan 
District Water Supply Commission on 
construction of the Boston supply. In the 
latter year he became connected with the 
U. S. Bureau of Reclamation (then the 
U. S. Reclamation Service), where he re- 
mained until 1917. He then spent two 
years on construction work in Chile and, 
for two years, was chief engineer for the 
Sinclair Oil Company. In 1921 he joined 
the staff of Rogers and Baldwin. 


CHARLES SmitH Bityevu (M. ’20) princi- 
pal valuation engineer for the New York 
State Public Service Commission, died in 
New York City on July 21, 1939. He was 
53. For a number of years Mr. Bilyeu 
was structural engineer for the Gulick- 
Henderson Company, of New York, and 
as such supervised the steel construction 
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of many large buildings. At one time he 
was in the service of the Belgian State 
Railways, inspecting construction and 
testing materials, and he served the U.S 
government in a similar capacity both dur 
ing and after the war. He became con 
nected with the New York State Publi 
Service Commussion in 1936 


Harry McKean ConnerR (Jun. °31) 
transitman, Grade 4, for the New York 
City Board of Water Supply, died recently 
at the age of 32. From 1925 to 1927 Mr 
Conner was with the Hudson Coal Com 
pany, and from 1928 to 1929 he was as 
sistant engineer for W. W. Young, con 
sulting engineer. He was connected with 
the New York City Board of Water Sup 
ply from 1929 on, serving as inspector on 
tunnel construction and in various other 
capacities 


James EvuGene Curtis (M. '26) senior 
engineer in the U. S. Engineer Office, 
Washington, D.C., died on August 4, 1939 
Mr. Curtis, who was 55, had been with the 
U. S. Engineer Office since 1905. During 
this period he was employed on water 
works design and building construction 
In 1921 he was superintendent in charge 
of construction of the Dalecarlia filter 
plant and, for the past ten years, super 
vised the entire water supply system of 
the District of Columbia 


Paut ApamM Dirent (M. °37) resident 
engineer for Black and Veatch of Kansas 
City, Mo., died on August 19, 1939, at 
Tulsa, Okla., where he had gone to inspect 
a sewage disposal plant. Mr. Diehl, who 
was 45, had been with Black and Veatch 
since his graduation from college in 1919 
At one time he served as western represen- 
tative of the company in charge of their 
Los Angeles office, and had also been resi 
dent engineer on the construction of 
water works, sewer systems, paving, and 
other improvements for Kansas City 


Crype Henry FENTON (Assoc. M. '37) 
office engineer for the Brazos River Con 
servation and Reclamation District at 
Temple, Tex., died suddenly on August ,/, 
1939. He was4l. From 1923 to 1930 Mr 
Fenton was underground foreman on 
nickel operations for the International 
Nickel Company of Canada, Ltd., at 


Sudbury, Ontario. From 1930 to 1933 he 
was in the employ of the Blue Bon- 
net Tile Company of Houston, Tex., and 
from 1934 to 1936 senior engineering 
draftsman for the U. S. Forest Service at 
Lufkin, Tex. In the latter year he became 
connected with the Brazos River Con 
servation and Reclamation District. 


GEORGE FARNSWORTH Fisk (Assoc. M 
11) of Buffalo, N.Y., died on September 
4, 1939, at the age of 60. From 1905 to 
1931 Mr. Fisk was in the employ of the 
city of Buffalo, serving successively as 
draftsman, assistant engineer, first as 
sistant engineer, and commissioner of 
public works. In the latter capacities he 
had charge of all paving and maintenance 
of streets. In 1931 he resigned from the 
city service in order to establish a private 
practice, from which he later retired 

EpHRAIM HARRINGTON (M. '97) con 
sulting engineer of Boston, Mass., died 
there on July 20, 1939. He was 78. Mr 
Harrington, a life member of the Society, 





The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 











devoted practically his entire career to his 
consulting and advisory practice 


HERMAN Keene Hicorns (M. '17) of 
Birmingham, Ala., died on August 24, 
1939, at the age of 71. From 1898 to 1905 
Mr. Higgins was with the New York and 
New England Railroad and the New York, 
New Haven and Hartford Railroad. From 
the latter year until 1910, and from 1913 
to 1914 he served in varying capacities 
with the Isthmian Canal Commission 
Later he was with the Aluminum Company 
of America, the Alabama Power Company, 
and (from 1929 to 1934) the International 
Lead Refining Company, East Chicago, IIl 

HAROLD FREDERICK JANDA (Assoc. M. 
'26) professor of highway engineering and 
city planning at the University of Wis- 


Vo Lg No 


consin since 1928, died on July ~ ), jga9 
He was 46. Professor Janda wa. on the 
staff of the University of Cincinr 11) fro, 
1916 to 1921 and of the University , 
North Carolina from 1921 to ‘ 
from 1926 to 1928. He served as assistay, 
director of the Highway Researe!: Boar; 
of the National Research Council fro, 
1924 to 1926. When he began his aching 
duties at the University of Wisconsin 4, 
also became research consultant to ¢h, 
Wisconsin State Highway Commission 


of 


24 and 


SERGE DE KAREISCHA (M. 94) a natiy 
of Russia, died some time ago, though 
word of his death has just reached Socier, 
Headquarters. Professor de Kareischa a 
life member of the Society, was for man 
years professor of the Institute of Eng; 
neers of Ways and Communications ang , 
member of the Scientific Technical Couns 
of the Commissariate Ministry of Way: 
and Communications in the Soviet Unioy 


ARTHUR LESLIE PLIMPTON (M. ’96) of 
West Roxbury, Mass., died on July 14 
1939, at the age of 83. For many year 
Mr. Plimpton was in charge of the depart 
ment of civil engineering of the Bostop 
Elevated Railway Company. During thi: 
period he directed the remodeling of th, 
entire system of tracks of the West End 
Street Railway Company (leased by th: 
Boston Elevated Railway Company). |; 
1916 the department was reorganized, and 
Mr. Plimpton was made advisory civil 
engineer. He continued in this capacity 
until his retirement a few years ago 

CHARLES MILLER REPPERT (M 
Vice-President of the Society, died 
Pittsburgh, Pa., on September 16, 19 
A brief biography of his career appear: 
the Society Affairs department of this iss 


FRANK CHARLES WARNER (M. ‘(5 
tired engineer of Baltimore, Md., died 
at Delaware City, Del., om August 18 
1939, at the age of 91. Mr. Warner spent 
his early career in railroad work and, fron 
1887 on, was in the U. S. Engineer Depart 
ment. As assistant engineer in this d 
partment, he worked on fortification of th 
Delaware River. Later he was, for som 
time, principal engineer in the Offic 
the Division Engineer of the North Atlar 
tic Division. He retired in 1934 
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AppITIONS TO MEMBERSHIP 


AGNANO Paut Jun {8 Graduate Asst 
New York Univ University Heights, New 
York N y 

Awes. FRANK CLEMENT A sso M 39). Asst 
Hydr. Engr | S. Geological Survey, 442 
Post Office Bldg Res 1106 Englewood 
Drive Chattanooga, Tenn 

Ames, Otrver Russe M 10), Asst. Mer., 
Constr. Di E. |. du Pont de Nemours & Co 


12080 du Pont Bide., Wilmington, Del 


Anprews, Harry Samus (M. '39), Res. Engr., 
Glenn D. Holmes, 601 Oneida St Fulton, 


Baker, Ciso OrRLAND (Assoc. M. ‘'39), Res 
Engr., State Highway Comm., 3600 State (Res., 
2021 Sandusky), Kansas City, Kans 


Brecker, Donato New (M. '39), Ener. of Bridge 
Design, Dept. of Public Works, City of Chi 
cago, Room 1001A City Hall, Chicago, Ill 


Buiss, Tuomas Francts (Jun. 39), Gen. Insp 
Madigan-Hyland 28-04 Forty-First Ave 
Long Island City (Res., 20-05 Cross Island 
Boulevard, Whitestone) N.Y. 


Buriey, Frep Harvey (Assoc. M. 3%), ! 
Engr. of Constr., Dept. of Public Work 
Sewage Disposal, 9110 West Jefferson |' 
6804 Vinewood Ave.), Detroit, Mich 


CLAPSADDLE, JACK Lincotn (Jun 
Research Engr., lowa Eng. Experiment 
tion, lowa State Coll., Ames, lowa 

Crutse, Joun Donatpv (M. 39), Programs 

Engr., State Highway Dept., Lansing 

901 Sunset Lane, East Lansing lich 


WILLIAM Jun 
District 


Downey, Paut 
Ener of Materials, 
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' Res., 17 Gallatin St., N.W.), Washing- 
tot Cc 

Arrrepd C. (Jun. °39), Field Engr., 
Dr Corporation, Contr. Div., Pittsburgh, 


Napmm (Assoc. M. 39), Asst. Engr., 


, ” ff Pennsylvania, 279 Boas St., Harris- 
he Res., 2738 Freemansburg Ave., Easton), 
Pa 

Fens! WARREN EMaANuBLE (Jun. '39), Transit- 


mar. Phelps Dedge Corporation, Morenci 
Branch, Morenci, Ariz 


FERR Artow VerRNoN (M. ‘'39), Res. Engr., 
Black & Veatch, Box 173, Halstead, Kans. 


Gui Paut Newman (Jun. '39), Junior 
Structural Engr., with Chf. of Engrs. Office, 
War Dept. (Res., 2900 Connecticut Ave., 
N.W Washington, D.C 


Gorr, LAURANCE Epwarp (M. °39), Engr. in 
Che. Distrib. Div., Bureau of Water Work: 
and Supply, 410 Ducommun St., Los Angeles, 
Calif 

HartzoG, OCTAVIUS Bowen (Assoc. M. '39), Vice- 


Pre Spence & Howe Constr. Co., Box 286, 


Port Arthur, Tex. 

Harrietp, Rospert Joun (Assoc. M. '39), 
Associate Highway “me State Div. of High- 
ways, 808 State Bldg., Los Angeles (Res., 2202 
Montezuma Ave., Alhambra), Calif. 


Hettann, Ranpotem Oar (Assoc. M. '39), 
Associate Engr., U. S. Geological Survey, 
Washington, D.C. 


Hicks, NewTron FRANKLIN (Jun. '39), Asst. 
Project Engr., WPA (Res., 2439 Browne St.), 
Omaha, Nebr. 


Hopors, Epwarp Bonneau (Jun. '39), Junior 
Hvdr. Engr., U. S. Geological Survey, 220 
Post Office Bldg., Asheville, N.C 


HorrMaAN, Wrtt1aM Joseru (Jun. '39), Detailer, 
Seaboard Steel Products Corporation, 205 
East 42d St., New York, N.Y. (Res., 1067 
Arlington Ave., Plainfield, N.J.). 


Horcins, Eimer Woopson (M. ‘39), City 
Engr., City Hall, Salina, Kans. 


iveo, Lrionet (Jun. 39), Care, Caribbean Pe- 
troleum Co., Maracaibo, Venezuela. 


Lester, Hereert Hamicton (M. '39), Regional 
Engr, SCS, U. S. Dept. of Agriculture, 4th 
Floor, Kuhns Bldg., Dayton, Ohio. 


una, Wutram Aucust (Jun. 39), Y. M. C. A., 
Newburgh (Res., 704 East 182d St., New York), 

MacConnett, Ricwarp Joserpn (Jun. ‘39), 
Asst. Engr., U. S. Forest Service, 3437 Wood- 
land Ave., Philadelphia (Res., 704 South 24th 
St., Harrisburg), Pa 


McFaRLaAND, FRANK Ray (M. '39), Supt. of 
Constr., Sheffield Steel Corporation, ansas 
City, Mo 


MarsH, Raven Eastman (Assoc. M. '39), 
Associate Engr., U. S. Geological Survey, 
Louisiana State Univ., University, La. 


Paut, Freverick THornton (M. '39), City 
Engr, 203 City Hall, Minneapolis, Minn. 


Perern, James (Jun. '39), Junior Engr. Insp., 
PWA, Box 357, Angola, Ind. 


Porreus, Joun Horton (Assoc. M. '39), Design 
Engr., Jackson & Moreland, 31 St. James Ave., 
Boston (Res., 17 Alden St., Newton High- 
lands), Mass. 


Price, Westcott WiLkin, Jr. (Jun. 39), Job 
Engr, Ford J. Twaits Co., 816 West Sth St., 
Los Angeles (Res., 1329 North Columbus Ave., 
Glendale), Calif. 


Reaves, Joun Capsrie, Jr. (Jun. °39), With 
Sanies Oil Co. of California, 316 Fillmore 
St., Taft, Calif 


Retrrer, ArrHur Riep (Jun. °39), Designer, 
Hydr. Design Dept., Central Nebraska Public 
Power and Irrig Dist. (Res., 211 North Elm), 
H astings, Net br. 


Renshaw, CLaups Downer (Jun. '39), Flying 
Cadet Detachment, Kelly Field, Tex. 


Risper, Cart Martin (Assoc. M. '39), Designing 
Engr, Bureau of Eng., City of Chicago, 3d 
Floor, Navy Pier, Div. of Water Purification 
Res. 8022 Paxton Ave.), Chicago, III. 


SHUMA Everetr Cartyte (Assoc. M. '39), 


Cha an, Dept. of Civ. Eng., Lewis Inst., 
1951 West Madison St., Chicago, III. 

OMITH ‘ONALD Lee (Assoc. M. °39), Acting 
Cour Engr., Mobile County (Res., 2161 


Hon vod St ), Mobile, Ala. 


Sparks, Roperts RicHarRpson (Assoc. M. '39), 
Engr., The Empire Constr. Co., 31 South 
Calvert St., Baltimore, Md. 


Srokes, Hersert RaymMonp (Jun. °39), Junior 
Hydr. Engr., TVA, 700 Union Bidg. (Res., 221 
Keeble St.), Knoxville, Tenn. 


Terk Maarn, Bernarp Herman (Jun. ‘39), 
Junior Engr., U. S. Engr. Dept., U. S. Engr. 
Office, Rock Island, Il. 


Tsutsumi, Kentaro (Jun. '39), Senior Civ. Eng. 
Draftsman, Met. Dist. Water Supply Comm., 
20 Somerset St. (Res., 103 Beacon St.), Boston, 
Mass. 


Voorutes, Louts Josern (M. '39), Cons. Engr., 
City Hall, Baton Rouge, La 


MeMBERSHIP TRANSFERS 


Apams, Tuomas CaLpwe tt (Jun. '24; Assoc. M. 
34; M. 39), Associate Prof., Civ. Eng., Univ. 
of Utah, (Res., 242 South 12th East St.), 
Salt Lake City, Utah. 


Batson, Benjamin Artuur (Assoc. M. '30; M. 
*39), Constr. Adviser, USHA, 15th and Tamar- 
ind (Res., 502 Thirty-Seventh St.), West Palm 
Beach, Fla. 


Binnie, WittiaAM James Eames (M. '29; Hon. 
M. '39), Civ. Engr. (Binnie, Deacon & Gour- 
ley), Artillery House, Artillery Row, Victoria 
St., Westminster S.W. 1., London, England. 


Boucner, RaymMonp (Jun. "34; Assoc. M. '39), 
Prof. of Hydraulics, Ecole Polytechnique de 
Montreal, 1430 Rue St. Denis, Montreal, 
Canada. 


Carison, Cart Harorp (Jun. "30; Assoc. M 
*39), Constr. Engr., The Weitz Co, Inc., 713 
Mulberry St. (Res., 1022 East 8th St.), Des 
Moines, Iowa. 


Case, Joun Gipson (Jun. '29; Assoc. M. °39), 
Structural Engr., Warner Bros. Pictures, Inc., 
Burbank (Res., 2360 Lorain Rd., San Marino), 
Calif. 

Conn, Morris Manpet (Assoc. M. 34; M. 39), 
San. Engr., City of Schenectady, City Hall, 
Schenectady, N.Y. 


EBERHART, Howarp Davis (Jun. ‘36; Assoc. 
M. '39), Asst. Prof., Civ. Eng., Univ. of Cali- 
fornia, Eng. Materials Laboratory, Univ. of 
California, Berkeley, Calif. 


Fiscuer, Vicror WiiiiaM (Jun. ‘29); Assoc. 
M. °39), Chf. Transitman, N. Y. C. R. R., 
Room 15, West Shore Terminal, Weehawken, 
N.J. (Res., 340 Mosholu Parkway, South, 
New York, N.Y.) 





TOTAL MEMBERSHIP AS OF 
SEPTEMBER 9, 1959 


DOOUE, 03 5% ccesiwes cue 5,572 
Associate Members... .... 6,193 
2 cn | 
Corporate Members... 11,765 
Honorary Members... .. .. 29 
NR a re 3,777 
LN AA ie pl ee 72 
CU ae OS a din bin da0"o l 
et teen ene 15,644 | 











FRUECHTENICHT, HeRMAN Louts, Jr. (Jun. ‘30; 
Assoc. M. '39), Supt., Consumers Power Co., 
Box 654, Edmore, Mich. 


Fucate, Doveitas Brown (Jun. '34; Assoc. M. 
'39), Res. Engr., State Dept. of Highways, 
Franklin, Va. 


Hopkins, WirLttAM Josern (Jun. '29; Assoc. M. 
'39), Asst. Engr., Engr. Corps, U.S. A., U.S 
Engr. Office, 1001 Chamber of Commerce 
Bldg., Pittsburgh, Pa. 


Howat, Puitie Yvone Kirkpatrick (Assoc. M. 
‘26; M. '39), Pres., Howat Concrete Co., Inc., 
2S St., S.W., Washington, D.C. (Res., 1041 
St. Paul St., Baltimore, Md.) 


INTEMANN, Henry Lurner (Jun. ‘32; Assoc 
M. °39), Senior Eng. Draftsman, U. S. Forest 
Service, Post Office Bldg. (Res., 709 Parkland 
Circle), Albuquerque, N. Mex. 


Jounson, LeRoy Francis (Assoc. M. '33; M 
'39), Maintenance Engr., State Highway 
Dept., Concord, N.H. 
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Mritnamow, Artuur (Jun. ‘31; Assoc. M. '39), 
Civ. Engr., Curtis Pub. Co., Philadelphia, Pa 
(Res., 907 Belmont Ave., Collingswood, J) 


Murray, Howarp Statrer (Jun. ‘28; Assoc. 
M. '30; M. °39), Pres. and Chf. Engr., Uni- 
flow Pump Co. (Res., 5436 Westhaven St.) 
Los Angeles, Calif. 


Reeves, James Epson (Jun. °'29; Assoc. M 
*39), Senior Civ. Engr., Office of Designing 
Engr., The Panama Canal, Balboa Heights, 
Canal Zone. 


Staton, ALan Lee (Jun. ‘36; Assoc. M. '39), 

—_ Asst. Engr., State Dept. of Public 

Jorks, 122 West Main St., Babylon (Res., 
405 West 23d St., New York), N.Y. 


TAGGART, RopertT STRANGEWAY (Jun. ‘29; 
Assoc. M. '39), Dist. San. Engr., State Health 
Dept., 268 Guy Park Ave., Amsterdam, N.Y. 


Terry, Jack Monrcomery (Jun. ‘30; Assoc 

*39), Asst. Hydr. Engr., U. S. Geological 

Survey, Water Resources Branch, 119 U. S 
Court House, Columbia, S.C. 


WHeecer, FRANK Wirtty (Jun. '36; Assoc. M. 
*39), Senior Bridge Designing Engr., Bridge 
Eng. Office, State Dept. of Highways, Highway 
Comm. Bidg., Richmond, Va. 


Wueecer, Ropert Marret (Jun. '27; Assoc. 

. 39), Engr., Henry C. Hibbs, Am. Trust 

Bldg. (Res., 1412 Seventeenth Ave., South), 
Nashville, Tenn. 


REINSTATEMENTS 


ARNEBERG, BIRGER HAAVERSEN, Assoc. M. 
reinstated Sept. 5, 1939. 


Aver, Paitite Fenton, Assoc. M., 
Sept. 1, 1939. 


BatLey, Kenneta McGrarn, Assoc. M., re 
instated Aug. 28, 1939. 


Baker, Russect Ernraim, Assoc. M., reinstated 
Sept. 5, 1939. 


Br-perseck, Georce Leste, M., 
Aug. 28, 1939. 


BLACKWELL, Frep Gatus, M., reinstated Aug 
24, 1939. 


Conaney, Georee, Assoc. M., reinstated Aug 
15, 1939 


DeTrevit_te, A_rrep Louis, Assoc. M., re 
instated Sept. 6, 1939. 


Fisner, Haro_p Preston, M., reinstated Aug 
21, 1939 


GREEN, Joun Norve rt, Assoc. M., reinstated 
Aug. 24, 1939. 


Harris, RicHarp Joun, Jun., reinstated Aug. 31, 
1939. 


reinstated 


reinstated 


Hess, Harry Crarr, M., reinstated Sept. 1, 
1939 


Kuun, Percy CortemMan, Assoc. M., reinstated 
Sept. 5, 1939. 


-—s * eens eS WiL.iiaM, M.,, reinstated Aug. 
22, 


LARSEN, WILLIAM ScHROEDER, Assoc. M., re 
instated Aug. 30, 1939. 


SHERMAN, HaRo.p, M., reinstated Aug. 21, 1939. 


Srepceton, Haroip Austin, Assoc. M., rein- 
stated Aug. 28, 1939. 


a Enoch Morcan, M., 
Sept. 5, 1939. 


SrockinG, Ernest Joseru, Assoc. M., reinstated 
Aug. 28, 1939. 

Tuomas, Dan Horace, Assoc. M., 
Aug. 22, 1939. 

Trtitson, Haro_p Luruer, Assoc. M., reinstated 
Aug. 30, 1939. 

Watvace, ALLAN LANHAM, Assoc. M., reinstated 
Aug. 30, 1939. 

Wuire, Duane Kipper, Assoc. M., reinstated 
Sept. 1, 1939 


Woop, Witt1aM Atrrep, Assoc. M., reinstated 
Aug. 21, 1939 


reinstated 


reinstated 


RESIGNATIONS 


CurL, SToppaARD WHINFIELD, Jun., 
Aug. 25, 1939. 

Fickes, EvGenge Wetpon, Assoc. M., resigned 
Aug. 17, 1939. 

HorrMANN, ReysuRN Paut, Assoc. M., resigned 
Aug. 11, 1939. 

Owen, Writtam Vicror, Assoc. M., 
Aug. 15, 1939 


STRICKLAND, RIcHARD Porter, Assoc. M., re 
signed Aug 11, 1939. 


resigned 


resigned 
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The Constitution provides that the Board of Direction shall elect or upon the opinions of those who know the applicant perso, Y a 


well as upon the nature and extent of his professional experience 


profe tonal 


reputation of an applica 


zamissior or far tranel In order lo 


indidate the 


ject a ips ints for 


eligibility of cach character or 


letermin iftly {hn Board must Any facts derogatory to the personal 


lependa wrgely upon the 


should be promptly commu. 
nicated to the Board. 


membe ils information 


MINIMUM REQUIREMENTS FOR ADMISSION 


Ever Vv member iJ urged, 
: LeNOTH OF RESPONSIBLE 
therefore lo scan arefully +RADE 7ENERAL REQUIREMENT AGE ACTIVE CHARGE OF Communications relating 
> . " Y . . - 
the list of indidates pub wearin — t licants a 
di 4 0 applicants are considered 
lished P . emer Jualified to design as well as 35 ~ ee 5 years 2 : 
ished each month in Civil to direct important work » years 2 years RCM* strictly confidential. 
ENGINEERING and fo furnish adits _— The Board of Direction 
the Board with data which + ne at Qualified to direct work 27 years 8S years RCA* will not consider the appli- 
may aid in determining the oO . sut rations herein c 
$ lanier ——y for sub-professional 52 wenee 4 yease cate us herein contained from 
ligtbility of any 1pplicant. residents of North America 
dt ws especially urged that Qualified by scientific acquire , made 
. ciall , 2 - until the expira 
A fliliate ments or practical experience 35 years 12 years RCM® piration of 30 


days, and from non-residents 
of North America until the 
expiration of 90 days trom 
the date of this list. 


1 definite recomme ndation as to cooperate with engineers 


lo th rope ria " 

ec proj yrading be * In the following list RCA (responsible charge—-Associate Member standard) denotes 
years of responsible charge of work as principal or subordinate, and RCM (responsible 
charge —-Member standard) denotes years of responsible charge of IMPORTANT work, 


i. ¢., work of considerable magnitude or considerable complexity 


given in cach cage, inasmuch 


as the grading mustbhe based 


CHADERTON, JULIAN CUTHRERT, Chicago, Ii. 
Age 44) (Claims RCA 4.0 RCM 6.0) Sept 
G38 Qo3¢ 

Ievin, Wirit1amM Paut, Washington, D.C (Age Mae pF de yr student, Armour Inst. Tech 
58) (Claims RCA 2.9 RCM 16.0) July 1936 to wenn. oe a 
date with WPA as Estimator; previously 
Cons. and Superv. Engr. for various clients 
and on own projects 


APPLYING FOR MEMBER ate Engr. and Engr. being Head of Eng. Div 

of Dist. Office 

AnoevoTri, James Avot, Rankin, Pa Age 40) 
Claims RCA 1.2 RCM 10.9) June 1938 to 
date Borough Engr Rankin Allegheny 
County, Pa having title, Supt. of Public 
Works; previously Borough Engr., Trafford 
Westmoreland County Pa.; Engr East 


1936 Surveyor and Mine 
Supt., Coupland Gold Mines, Ltd., Northern 
Ontario and Manitoba; previously Observer 
Geodetic Survey of Canada. 


Pittsburgh Borough, Allegheny County, Pa 


Battey, Pauw Suretos (Assoc. M.), Denver, Colo 
Age 50) (Claims RCA 5.8 RCM 10.0) April 
1922 to date with Colorado State Highway 
Dept. as Draftsman, Asst. Bridge Pngr., and 
since Aug. 1925) Bridge Engr 


BoveutTon, Van Tuvt (Assoc. M Plainfield, 
N.J. (Age 51 Claims RCA 8.4 RCM 16.5) 
March 1923 to July 1928 Asst. Editor, and 
July 1928 to date Managing Editor, Engineering 
News-Record, New York City 


Carrow, Marton Eomunp, San Benito, Tex 
Age 38) (Claims RC 11.7 D 7.3) Nov. 1933 

to Feb 1936 and Feb 1937 to date Asst 
Ener, International Boundary Comm im the 
interim Dist. Field Supervisor, WPA and 
Office Engr Willacy County Water Control 
and Improvement Dist. No. 1, Raymondville 


lex 
Lassen, ASHLEY GREEN Assoc. M El Paso 
rex A ge Claims RCA 7.3 RCM 7.1 


jan. 1936 to date Supt. and Chi. Engr., El 
Paso lexa Dept. of Water and Sewerage 
previously State Reclamation Engr. of Texas 
Austin, Tex Dist. Engr., FERA, Dist. No. 20 
El Paso I in charge of FERA Work 


Program in 26 counties 


~ 


Dymock. JONATHAN Leon, Tenafly, N.] A ge 
13 Claims RCM 18.2 March 1935 to date 
Engr. Inspector and Engr PWA,. New York 
City previously Archt. and Engr. with K. B 
< South Bide Englewood N.] ince 
Tuly 1922 also tm private practice : Agcht 


ind Engr 


F ORSBER rRORGI WILheLM Albany Calif 
A ge ‘ ums RC 7 D 10.0) lume 1933 to 
. with | yovt ICCeESSI with Forest 
rvi Bureau of Public Road War Dept 
WPA ty rf ar Francisco ind Ince 
| 1938) Asst tural Engr. Nav Yard 
M Isla f nspecting 
H “ H vy (Asso | Boston, Ma 
Ay sims RCA RCM 29 Apri 
Lu to at with tone N We ter Keng 
Corporat essively as Field Engr Asst 
tw ipt f Constr and = Purchasing \gt 
Constr. Engr Asst pt. of Constr., Locating 
Ener Office Engr Re Engr Asst. Supt 


of Constr Asst. to Hydr. Engr Ap 
Asst. Constr Mer 


Get f Constr and ince De 1926) Vice 
Pr 

Hups« (GBORG Henry New Orlean La 
Awe 40) (Claims RCA 7.0 RCM 9.3) Oct. 1930 
to date with ( +. Engr. Dept. as Asst. Engr 
Associate Engr and (since July 1932) Associ 





Jounson, Tasoporse Sepoewick (Assoc. M.), 
Raleigh, N.C. (Age 54) (Claims RCA 0.9 
RCM 29.8) Jan. 1933 to date Prof. of San 
Eng., North Carolina State Coll. of Agriculture 
and Eng.; March 1935 to date Chf. Engr 
North Carolina Dept. of Conservation and 
Development; July 1936 to date Consultant, 
North Carolina State Planning Board. 


Coteman (Assoc. M.) 
Lawrence, Kans Age 59) (Claims RCA 10.3 
RCM 17.7) July 1935 to date Engr., Douglas 
County Kaw Drainage Dist in charge of 
flood-protection work along Kansas River 
Sept. 1913 to date at Univ. of Kansas as 
Asst. Prof., Associate Prof. in Civ. Eng., Prof 
of Highway Eng and (since Sept. 1934) 
Prof. of Civ. Eng., being Chairman of Dept 


Warnock, Jacos Evocens (Assoc. M Denver, 
Colo Age 36) (Claims RCA 6.1 RCM 6.0) 
Sept. 1931 to date with U. S. Bureau of Rec- 
lamation as Associate Civ. Engr., and (since 
Sept. 1935) Hydr. Research Engr. in charge of 
hydraulic investigations on dam and canal 
structures 


McNown WILLIAM 


Wittiams, Leon G Assoc. M.), Toledo, Ohio 
Age 45) (Claims RCA 13.6 RCM 7.5) July 
1928 to date with Greeley & Hansen, Chicago, 
on hydraulic and sanitary engineering 


APPLYING FOR ASSOCIATE 
MEMBER 
Chattanooga 


Accen, Poms Berrram (Junior 
Tenn Age 32)(Claims RCA 2.0) Feb. 1935 
to date with TVA as Senior Eng. Aide, Jun 
Highway Bridge Engr., and (since June 1937 
Asst. Structural Engr.; previously Inspector 
U.S. Engr. Office 


Arrprepo Duprey, Bogota, Colombia 

Age 30) (Claims RC 3.8) May 1936 to date 
with San. Eng. Div National Health Dept 
Aug. 1938 incorporated into Ministry of Labor 
Health, and Social Planning successively as 
Visiting Engr Jan 1937—Dec 1938, First 
Asst. Engr and ince Jan. 1939) Asst. Chf., 
also Chf. Engr., Social Assistance Works Div 


HATEMAN 


BIRKELAND, Hatvarp Wesset (Junior), Denver 


Colo Age 32) (Claims RCA 3.9 RCM 0.0 
May 1934 to date with Bureau of Reclamation 
as Jun. Engr and ince June 1937) Asst 
Engr 


Boarp, Leonaxp Marvin (Junior), Clayton, Mo 
Age 32 Claims RCA 2.1 RCM 0.3) Jan 
1938 to date Director, Div. of Sanitation, St 
Louis County Health Dept previously San 
Engr., Hillsdale (Mich.) County Health Dept 


Tnomas Atpen, Washington, D.C 
Claims RC 2.2 D 3.8) Jan. 1930 to 
Capital Transit Co 


BRADFORD 
Age 33 
date Asst. Engr 


636 


Ciinton, Epcar THomas, Yellowstone Park, 
Wyo. (Age 33) (Claims RC 2.3 D 0.8) Jan. 
1939 to date Asst. Archt., National Park Serv- 
ice; previously Structural Draftsman, Shell 
Oil Co.; Draftsman, Soule Steel Co.; Ares 
Supervisor, WPA of Illinois, Dist. 1, Rockford, 
Il 


Cottins, Rex Ivan, McAlester, Okla. (Age 31) 
(Claims RCA 0.0 RCM 4.1) May 1937 to date 
Contr. and Engr. (private practice); previously 
Dist. Engr., FERA and later WPA: Asst. Dist. 
Engr. with CWA and FERA 


Conpuso, Genaro (Junior), Newark, NJ 
Elected Oct. 14, 1930.) (Age 32) (Claims 
RCA 7.2 RCM 0.0) July 1930 to July 1933 and 
May 1939 to date Eng. Draftsman and Senior 
Draftsman, New Jersey State Highway Dept; 
in the interim Constr. Engr., Franklin Constr 
Co., Project Planner, New Jersey State ERA, 
Office Engr., Faitoute Irom and Steel Ca, 
Concrete Draftsman, Jos. T. Ryerson and Sons, 
Inc., Structural Draftsman, The Port of New 
York Authority 


Coox, Ropert (Junior), New York City. (Age 
32) (Claims RCA 3.7 RCM 2.7) April 1939 to 
date Supt., National Excavation Corporation, 
Inc.; previously Field Engr. and Asst Supt. 
Elmhurst Contr. Co., Corona, L.L; Chi 
Engr. and Supervisor, Bryant Contr. Co., New 
York City; Res. Engr., L. P. O'Connor, Inc; 
Pield Engr., Albert A. Volk, Inc. 


Dawson, CHarRLes Oat Ley (Junior), Columbus, 
Ohio Age 32) (Claims RCA 5.1 RCM 0.0) 
Sept. 1930 to date Instructor in Civ. Eng Coll. 
of Technology, Univ. of New Hampshire, 
Durham, N.H 1930 to date in private prac- 
tice; Sept. 1939 to date (on leave of absence) 
graduate student, Ohio State Univ. 


DRUDING HENRY AnTHONY (Junior Kast 
Orange, N.J Age 31) (Claims RA A 52 
RCM 0.0) April 1933 to date with The Port 
of New York Authority as Freight Elevator 
Operator, and (since March 1934) Jun. Engr. 


Engr. Dept., Constr. Div 


Junior Cuyahoga 


RALPH FRED ) 
; RCM 


GALLOGLY 
Age 32) (Claims RCA 5 


Falls, Ohio 


0.0) July 1939 to date Structural and Archi- 
tectural Designer, Firestome Tire & Kubber 
Co., Akron, Ohio; previously Asst. Production 
Engr., United Conveyor Corporation, —hicage 
Il Camp Comdr., U. S. War Dept., (\\ 
Boise, Idaho, Dist.; Asst. Structural Engr 
Columbia Eng. Corporation & Un as & 
Elec. Co., Cincinnati, Ohio 

HIGHLAND, Scottanp G, Clarksbury fh 
Age 60) (Claims RCA 27.3 RCM ret 
1906 to date with City of Clark — 


Clarksburg Water Board as Asst. t 


kford 


ge 31) 
o date 
iously 

Dist 


N.] 
‘ 


laims 


mbus 
foo 
Coll 
hire 





